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especially in bays where natural circulation patterns might keep the nutrients trapped in the water 
body. 
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Various other factors affecting the choice of a process include requirements in terms of: 
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Arithmetical Increase Method 



r- 


•PvPtfil 


. mismm 


."rVoPixiSiiii 


0)0X3 
(/) *- 0) 
03 c ~ 

2 o o 

E 1 = 

® Q. > 
03 o > 

CO Q_ >~ 

0 ~ £ 
to 0 .2 

m W J2 

5 £ B 

£ 3 

Er 

X £ £ 

© o X3 
P *- c 
"a © 

•O ® 
“O ^ 
TO © 

X > 

c g 

TO O 


to 

£ 

c 


to 
TO 
*= 
o 

s 

o 
~o 
c 

TO 
0 
O) 

TO o 
is 


-O 03 

5 £ 

O > 
2 'cn 

I O 

&I 

0 


s 

o 

X! 

TO 

o 

X 

a. 

TO 


£ f 

e h 

0 0 
TO E 

13 ^ 

o © 

TO 3 . 

21 ! 

X I ~ 

TO *5 
o r 
0 £ 

X3 


42 


s JL 
©- _© 0 
c 0 -TO 

o a. J2 

£ 0- TO 

■*■5 4~*» ■4—' 

O 3 B 

o © ® 

a. X3 X5 

c c 

O TO 


Tj 

0 

-c 

0 

§ 

0 

w 

TO 

s 

o 

c 


xs to 
C 0 
TO 5 
to CO 
0 q= 

TO © 
o ~ 
0 

X co 
*- 0 

© £ 

TO TO 

a. 0 

to a 

X c 


X c 

0 b 

£ .© 

§ jE 

3 © 

.© TO 
0 
V~- 

o 
c 

0 
CO 
TO 


0 


TO © 
o > 

V= TO 

0 0 • 

! £ E 

x o £ 

TO © 
X P 

£ 0 c 
— x 0 
C X 0 
0 TO TO 
C „ 0 

c 0 w 

0 — O 
© C ■- 
■S g TO 

1 is 


o 


X 


0 X TO 

o ~ 0 

.co O £ 
£ 0 >, 
c S?- 0 

ir TO 
— i_ X3 
0 0 
> C 
TO -jg 

® 42 

£ o 


T3 

O 

X 


o 

0 

CD 


X 


0 5 

S= X 
— CO 
o •£ 

© x . 

s 3 § 


0 0 
05 X 
TO 


2 - 
0 E 
> c 

© © TO 
0 2 CL 
^ .2 X 

X CD 0 

X T3 w 

c o © 

TO X 

£ 0 x 
§ E o 

2 .52 0 

cn X 

o H 
© c 

5 | i? 
© ~ > 

£ £ « 
0 O 
X Q. 0 
„ _ 0 
o c w 


0 

TO 

> 

CO 


X c ° 

© 0 X 

E £ g 

©00 
CO TO m 

© © C 

TO C | 

0 O 


0 


8 5 ©3 
to © £ 
© § 
b © ° 
c o 

X 

c 
0= 


CO 


o 


0 
CO 

5 £ © 

© x 
© 0 
0 0 £ 
(-> © <-! 

t- 0 a. 


x 

TO 


O 

X 


0 

X 


TO 

© >. 
0 -X 

S 0 

2 o 

c E 
- 0 
0 — 
co x 
© c 
c © 
© 0 
© © 
© TO 
X > 


X 

? 

O 

L. 

CD 

<4-. 

o 

£ 

TO 

q; 

03 

c 

to 

TO 

0 

l. 

O 

0 

Q 


CO 

X 


>s 

X 


o 

03 

0 o 
0 
TO 

0 
X 

■4-W 

0 
w_ 
0 
X 

5 


0 
> 

TO 

0 
X 

*" X 
X 

c 

TO 

X 

0 0 
0 £ 

<n ~ 
to y 
0 © 

2 C 
U © 

0 0 
X ’~ 

0 0 
0 0 0 
0 TO 0 
TO 0 TO 

2 b ° 
g-£€ 

0 O 
0 CO 0 

©>£ c 
B c — 
c © 
©2c 
2 © © 
© O, QJ 

© X 
■*r £ TO 
° c ~ 
© © a. 


II 

“ 15 

£ © 
© o 

E TO 

33 o 


0 .2 

TO £ 

-W 

■52 5 
© 

.xb U- 

©3 

£ H— 

x ° 

2 TO 


X 

o 

X . 

© £ 

E 5 

CO *- 
X X 


0 


h- 
jc 5 

4*— 

o o 

5) "© 

o 

0 

0 $ 
TO O 

C 1/5 
c 

0 o 

0 -J3 

TO TO 
0 


£ 

I 

TO 

.0 

X 

I 

CD 


X 

c 

TO 

X 

0 

0 

X 

0 

c 

o 

a 


0 

33 

cr 

c 

>> 

o' 

0 

X 


C x 

o c 

. 33 


0 ~ 


0 

X 


a o Q. 
0 0 o 
x x a. 


0 .t; 

?E 

X 


0 

X 


>v 

X 


>. 


X 
0 
c 

TO 

0 TO 'q 
TO o £ 


X ^ -b 


o 


£ 

o 


•+- 

o 

TO 

O 

o 

0 

0 

0 

> 

£ 

03 

c 

i— 

3 

O 

c 

0 

-X 

TO 

0 

c 

o 

X 

c 

o 

TO 

O 

0 

© 

0 

0 

CL 

TO 

TO 

X 

O 

CL 

0 

X 

0 

TO 

a 

X 




0 

© 

0 

X 

o 

X 

E 

X 

C3 


X 

TO 

TO 

© 

w 

E 

f~ 

X 

.52 

0 

CL 

TO 

X 

0 

0 

c 

X 



a 



x 



c 

„__ 


o 




CL 

0 

> 

0 

c 

o 

w 

0 

X 

c 

w 

> 

o 

0 

TO 

TO 

X 

E 

3 

o 

■X 

Cl 

.*«- 


O 

0 

0 

CL 

TO 

0 

0 

X 

X 

X 

c 

o 

H— 

o 

0 

0 

0 


c 

c 


0 


& 

o 

g 

0 

X 

0 

0 

(- 

£ 

X 



c 

0 

E 

0 

CO 

X 

o 


0 .=3 

! o 

co _ 
£ £ 
£ TO 


© 0 
c 2 

0 TO 
'C © 
0 cr 
CL 0 
X *- 
0 0 
*_ TO 
0 0 
© £ 
> o 

0 £ 


cr Q) 
0 c 


c 

0 

TO 

Q. 

X 

■*— 

s 

O) 

TO 

E 

0 

X 


0 

0 

£ 

o 

£3 

O 

X 

0 

0 

TO 

X 

X 

O 

JO, 
•*—' 

0 

E 

TO 

O 

Q. 

TO 


>- X 
X C 
TO TO 

2 O 
CO 


TO 

0 

> 

TO 

X 


0 

£ 

5 

o 

0 


0 © 

© 5 

0 0 
X © 

£ 3 
O cr 

’£ £ 

$ ^ 

x © 

II 

|€ 
O • F 
o £ 


X 

c 

TO 

X 

0 

o. 

CL 


0 

X 

TO 

o 

0 

X 

X 

c 

TO 

C 

o 

*3 

TO 

© 

CL 

o 

Q. 


,0 _ 


C 
0 
0 

C § ® 
O C 

+W C 

0 Cl 
0 O 

2 - © 

cr > 

c © 

5 x 


X 

a. 

TO 


"-w H— 

X © 
© 0 

® 8 
£ « 

a. 
0 
E 

TO 
0 

0 0 


O 


0 


O £ 


o 

CO 

0 

X 


c 

o 

0 

X 

TO 

CL 

£ 

o 

o 

CO 

X 

*- x 
_ 0 
o 

c £ 
o 

X Cl 
0 TO 
0 jb 
TO X 
X 0 


tJ 

O 

X 

QJ 

5 


<n 

I 

-j 


03 


E £ 
2 '§ 
0 

x 0 
co -E 
x o 

>4 0 

•■= 03 

I ” 

X >, 
*— 1— 
0 

o > 


©>E 

o 

° 1. 

- 1 
0 

£ ,co 

£ E 

© X 

g-© 
£ c 
o ^ 
© .52 
0 £ 
33 H 
> 

'o> 

'© 
o © 
>, £ 

c F: 
TO O 

© g 


0 

'co 

o 

X 

0 

a. 

TO 

X 

0 

</> 

0 

X 

(_ 


TO 

33 

CL 

O 

a. 

o 


c 


TO 
TO 
X 
C O 
2 X 


© TO 
£ 03 

TO o 
0 £ 
O 0 
*“ X 
03 ^ 

c c 
"c .© 
E © 

03 i£ 
0 3 
X 0 


0 

c 

0 

Cl 

■*-. 

o 

■0 

o 

X 

•*— 

0 

5 


.52 

o 


c 


o 

b 

'-X 

TO 

X 

s*™, 

O 

X 

< 

o 

X 

o 

TO 

o 

w 

u 

0 

0 

X 

o 

TO 

CL 

CL 

TO 

0 

0 


> 

o 

o 


X 

c 

TO 

o 

0 

TO 

£ 

3 

a 

o 

c 

o 

CL X 

Vf—. 

0 

O 

0 

0 

0 

TO 

X 

TO 

0 

w. 

o 

w 

o 

c 

o . 

© >3 
0 .X 


>7 X 


o 


0 

c 

o 

0 

TO 

0 

B 

0 


X 

b 

o 

o 

4r 

0 

c 

o 

0 

c 

*= 

TO 

o 

X 

TO 

33 

£ 

.52 

X 

O 

x 

0 

X 

c 

TO 

0 

0 

u 

X 

v-» 

0 


0 

r~ 

w- 

O 

0 

0 



> 

X 

c 

o 

03 

o 


r* 

TO 

2 

TO 

13 

3 

Q. 

CL 

B 

CL 

O 

33 

TO 

CL 

X 

.52 

X 

X 

C 

O 

X 


TO 

0 

£ 


0 

33 

O 

5 


X 

u. 

O 


c 

33 

O 

O 

0 

0 


Q 

2 

O 

LU 

IXl 

I 

Q. 

O 











'..'' ■ • • • • .. 








CO 


M 

a 

o 

a> 

k- 

O 

IL 

15 

£ 

il 


in 


05 

0 

0 

O 

CD 

C 

X 

> 

c 

3 

X 

0 

0 

0 

X 

c 

0 

O 

'c 

r~ 

0 

0 

>— 

0 

O 

0 

05 

N 

X 

X 

•~ 

X 

o 

0 

o 

0 

g 

C 

0 

_ 

0 

o 

0 

> 

CD 

0 

o 

4 ^- 

g 

0 

£ 

X 

X 

0 

>• 

2 

o 


0 

r~ 

.0 

♦w 

c 

X 

0 


.0 

p 


CL X 

0 o . 


© O- ° (5 o 

® 2* ifl D. U 

m © 0 X 

„ 0 C 0 

I! X! O 

® o N o 


a £ 


~a 

c 

CO 

CO 

c 


.a 0 $ © _ 

o £ a) £ 0 

a a) co 5 >5 

O M c 

o co 0) £ ° 

<D > XX 

d> ... CD 


C 


.2 £ 0 CD 

> co 

X 
CD "g 


CO CD <D . 
3 X X (13 
—* ■*—* -*•** — 


Q. 


C 
£ CD 


co 


o 


5 


£ 

c 

o 

* 

c 


CD 
0 ) C 

> o 
r> =* S 
0 £ .2 

X © m _ 
« S'- £ CD 
P 32 3 C > 

XX & © © 
m CD Q. 05 ^ 

a; > W. 

£ X X 3 ° 

-£ 2 'Z; cd 

X 3 CS CD 
0 c 3 


— CD 
CO "8 
o CO 


o 


c CO 

o c 

O to 


C 3 *D O 


,05 x eg 


CO 


X w 3 = r- r 

- © W £ j= 


X = 


§ *° 


TO 


O TO 0 § 




c 


0 


— ^ ” 2 c 
o co co co o 

o >k E 

0 4 -;*- 

Q. CO CD 

® s-° 

i= TO 


o 


U JR 

” $ 


X 


CD 
x 

CD 
_x 
CO 

x 

3 

o 

X 
CO 

c 
o 

TO 
3 
Q. 
O 
Cl 

c 

CO . 2 > 

Q. tO 
CD CD 

CD 
CO X 
d 

35 co 

CL C 
w X 
CD 


05 

C 

c 

35 

CL 

C 

$ 

O 

> 

X 

X 

CD 


co 

co 

E 

c 

2 

co 

o 

CD 

X 

CD 

X 


£ 6 
g x 

O CO 

05'S 

_ > 

o “ 

••*= CD 

I « 

Q. CO 
O CD 
Cl *3 

© X 


©S© 

0 © © 

€ 3 o 

> 5 c 


X co 
O CD 


Cl 3 
CL CO 
CO 3 = 


C 

05 

> 

cb 

CD 


co 

X 

O 

X 


(D 

x 

O 

CD 

£ 

o 

CO 

X 

c 

.2 

35 

3 

x 

o 

CL 

CD 

k- 

3 

3 

v *~~ 

CD 

X 

*- 

a 

c 

o 


co 

0) 

CL 

E 

CO 

X 

CD 


X OJ 
CD X 


O X 


X 

X 

c 

<D 

Cl 

Cl 

< 


5 

3 

li¬ 

ce 

UJ 

H- 

< 

UJ 

H- 

</) 

< 

LL 

o 

2 

o 

(_ 

< 


H 

CO 

UJ 


10 


CD 

*»*•' 

(C 

05 

to 

CT3 


CO 

CD 

O 

k— 

3 

O 

(/) 


10 


P 05 0 
0 

X (0 

£ 5 

- s 


o 


<D 

- >■ £ 
CD .2 CL o 


CD CD 

w E 

05 O 


Q. 

Zj 

if) 


% © 
5 


o 


CO 


© cl 
CO 


CL 


■= O CD 
CO C f~ © 


c 

£ 

E 

•a 

>- 


CD 


05 

C 

CO 

E 

3 

X 


H 

co . _ 

C CO o 

c .2 - 

CO TO 

- ^ § 

C co CO 
3 0 — 

£ (5 X 

| g 

O *= — X 

05 E^ 5 

£ O O O 

' T x cn 
05 C 0 

o> co £ x 

“ 5 !5 5 


o 


co 


-i > p 

p JS u 


I » 

m !g 


'co 


C c 
E co 
o 05 • 

0 2-0 
P O 0 

£ .2 % 2 | 

>,0^2 

3 (5 . .2 0! 

w Js c p 2 

o 55 c co 

E X CO V) 

S2 ? £ 

0 

P 5 05 £ 

co X o 

> ro i: 

> **> H- 

(p 5 

S' 5 co w 

35 o 5 

C o)S “ 

co ,, co .2 ^ 

(ft 0/ 0 C 

w £ § C © 

O O (/> 
CO 05 E 05 

x 3 = F to 


05 

C 5 

C | 

o 

O 


CO 


>" 3 
X CO 

ra w 
0 
“ X 

o 


§ .2 8 


5 2 
0 


O 


o 

c 
O 
co 
O 
CL 


0 
> 

CO 

£ | 
0 'CO 

2 ° 
0 t 

0 o 

E ° 


X 0 

i £ 

x 2 
0 


.9 £ 

% 


V) 


co 

1 ° 

2 0’ 

0 JO 
Cl 0 

£ ^ 
0 r= 

*— E 

to 0 

3 C 
X •£ 
C c 

_ k_ 

£ o 

5 .2 

c s 

o 0 

•X C 75 
CO O 
Q. X 

E | 
o s> 
© c 
C 0 

T x 
>« 0 

0 ^ 

0 ’> 

0 0 
X 0 
0 X 

l E 

to 0 

0 tO 
^ 0 
0 £ 
X o 

CO 

3 0 

C © 
__ *g 

5 

0 

0 

c 


0 
x 

♦- 0 

2 0 

C 0 

2 § 

ll 

0 0 

fl 

X o 
2 0) 
0 X 1 
X o 

■*—' r“ 

0 3 

X X 
0 O 
c 3 
2 w 
o 2 
x 

O 0 

O s 
0 — 

E 8 

0 c 

n 

(8 i 


. 0 

0 © 
a £ 

0 O 
</) 

*2 E 
0 


0 

3 £ 

c x 

__ o 

• ■£ 

1 0 
02 — 
§ C 

0 
O 0^ 
0 X 

-9 £ 

X o 
o o 

-3 ^ 
■= 0 
E £ 

2 o 

s & 
0 0 
^ O 
o -g 

1 § 

13 CO 

o c 

.£ 3 

2 o 

X Q_ 

E 0 


to E 


3 
0 

0> ^3 
,> 0 

o © 

X E 
0 0 
k- § 
O 0 
- 0 
© O 

£ CL 

I 0 


0 0 
X X 


0 2 

jtn 

o > 

x 2 
o o 

4 — 4 — 

0 X 
0 3 
0 Q 
0 X 


N 

> 

0 

E 

2 

0 

>. 

0 

0 

05 

0 

k_ 

0 

5 

0 

0 


0 

0 

X 

> 


E 

0 

0 

0 

X 


0 

0 

0 

0 

5 

0 

0 

0 

$ 

0 

X 

2 

c 

3 


0 

X 


0 


0 _ 

n ? 
£ 0 

© 5 

c o 

05 5 = 

in w. 
0 0 
X 15 

£ 5 

8 I 

O o 

0 0 
X- v , 

2 o 

5 £ 
- 0 
E 3 
0 0 

§.s 

0 

CD 2 

0 x 

W f- 

x 8 
0 0 
CO 0 




X 

0 


0 

§ 

0 

0 

w 

0 

0 

I 

0 

0 

j& 

0 

a 

'o 

c 

3 

E 

£ 

o 

X 

0 

I— 

0 

X 

§ 

E 

0 ‘ 
0 w 

>s O 

1 8 

x 0 

I § 

O £ 


x 

o 


-2^ 

c 

O 0 

oo 2 
c o 
>- 

0 05 

8 o 

o X 

x r 

0 CD 

r~ -♦—* 

.05 0 
0 ^ 
0 -XJ 

X c 

JC 3 

o £ 

c ° 

0 .1 

° E 
0 2 
0 X 

0 c 
a — 

0 w 

x o 

5 0 
II 

3 = E 
0 ^ 
0 0 
§ a> 

2 c 
0 S3 

0 X 
$ to 

o a) 

r- O 

| g 


0 

8 S2 
o 0 
x ^ 

5 

0 

to 

0 


5 

o 

X 


a 

0 

O 

x~ 

0 

CL 


OJ 

CO 


^ 0 
0 0 
— 0 
E 

- o 
0 0 

2 H 5 

x ^ 

0 ® 

.^1 

c 

3 w 

E 2 
E 5 

8 I 

0 ^ 

£ g 

o 

^ ° 

|8 
Cl , 
3 X 
0 C 

l. 0 

2 £ 
% ©• 

o 

0 05 

*- c 
0 ~ 

*" 0 
c p 

11 

3 0 

0 

X o 

c 

2 w 
00 
X 0 

g 73 

O 0 


o 

0 2 
«5 g 
cr 5 


C r- 
05 £ 


if) 

q 

K 

CO 

cc 

UJ 

o 

< 

a 

< 

x 

o 

X 

o 

< 

5 

UJ 

CO 


N 


x: 0 


0 0 
g £ 
2 0 
0 0 


p x 
o 0 


0 


o 


0 
3 
O 

1 8 . 
X x 
0 o 
O 0 

c ® 
O c 


05 


1:1 
0 O 
0 
0 X 
> , 
4= to 

O TD 

2 o 

=£ £ 


0 0 
2 CO 

t= 0 


0 

£ E 
0 4 — 

C 

O 2 

•*- E 

7 = 0 

* 0 

c & 

© 'S 
0 ° 

0 0 
0 O 

.2 I 

o 

0 0 

% X 

5 c 
2 « 
2 x 

5 0 

> X 

o 


3 g 
Cl *♦— 

0 ° 

If 
5 t 
© £ 

_ 25 
05 ~ 
C X 

| 5 

3 P 
0 

2 c 
E C 
0 0 

2 | 

© 0 

0 o 


0 

.0 _ 

2 ? 
o 
0 


o 1 
0 0 
© X 
“ 52 0 
. c 
0 — C 
£.2 0 
p .© x 
0 ~0 0 


0 


0 3 
X 0 

O E 

0 


0 x 
x 0 


05 

c o 

CD 0 CO 

2 g© 

0 x 
0 O 
0 X 


0 













■fife M 




5 § i 

2 o a. 
O c 
C ffl !0 
« o w 
i= co a) 


£ 2 E 
£ o 

w S j= 
® §: 
o ° 


<u S -I' 

■C Q co 
~ o £ 


«5 2 

r D -*3 
7T Vf CO 


T3 .91 
CO o —• 
2 a. a> 

§'■3 S 

•X= c 0) 

si* 

'« 2 2 
0) C <* 

> 03 CO 
C £ JC 

a> .9 i* 

> a o 

I .1 & 

i o <0 

c $ a> 
® m£ 

U. a. ^ 
« 5 
o To 

w CJ 

CO <S) 
> ¥= 


1.8.1,1 Physical Aspects 


These would necessitate the collection of information relating to; 


0M . 





•*•*• • • •*••*•*•••*•*••*••*. . -. . 


T3 fc 
CD CD 

<5 2 CO 
c 

3 Bj # 
o -o x: 

O u ^ 
C O 0 

0) o ^ 

3; u « 
-Q >*« 

o £ CL 

■*- C0 — 
•5*. •«- CO 

f 2 

I s 

to 5 w 

« a 2 
^ ® E 
oil 


<Z> c ^ 

E~ « 

5r » w 

»|i 

-C ^ «J 

3 o 
in 3 i 
. 5= tS 
in a) 3 

C Q. 

.9 *o >• 

-CD 
c ® “O 

O £ O 
O rr o 

— .co o> 


1 ® 8 
w I E 


o <0 
8 5 

O 0) 

c £ 

§ w 
tr c 

S.S 

■O CL 
C 03 

co « 

c 55 

11 
■o c 

E 5 

s g 

W o 

03 » 

£ 8 
00 9 

1 o-c 

£ ° c 

O CD CO 

5 3 c* 

^ ° c 
TO — 

§ E w 

5 ;= co 

2 w 03 

?“« 
03 .9 CD 

? 2 5 
-r a; co 
—3 C* O 


' > O) 

-S id 
£ c c 

X! 03 CD 

JS E 5 

■co O r 
> CL 5 

Q- §■ 
s= » Q 








o 


X 

c 

CO 

CD 

0 

V) 

CO 


X 

c 

CO 


c 

CO 

3 

cr 

cn 

c 

c 

£ 

£ 

CD 

X 


*♦— 

CD 

0 

0 

c 


0 

to 

X 

3 

Cl) 

X 

CD 

£ 

co 

*I V 

X 

0 

0 

a) 

a) 

X 

X 

w 

F 

0 

3 

X 

c 


X 

0 

c 

c 

0 

0 

Cl) 

0 

X 

0 

>> 

0 


E 

CD 

X 


CD 

c 

0 

CD 

>— 

CO 

0 

X 

x 

c 

co 

cd 

CD 


o 

CO 

CD 

CD 

2 

CD 

5 

CD 

CD 

to 

c 

CO 

CD 

CD 

CO 

c 

'co 

w. 

TO 

CD 

C 

'"(D 

X 

CD 


X 


o 

<0 

CO 

X 

<_> 

5 

o 

CD 

x 

CD 

CD 

CD 

CD 

CD 

CO 


CD 

I 

CD 

X 

C 

CO 


CD 

I 

CD 

CD 

C 


co 

co 

X 

O 

£ 

o 

c 

o 

o 

CD 

6 


X 

C 

CO 

0 

u 

o 

CD 

£ 


X 

C 

CO 


CD 

5 

CD 

CD 

CD 


CD 

O 

C 

CO 

c 

0 

c 

'co 

E 

CD 

£ 

c 

o 

c 

o 

0 

£ 

o 

•4- 

c 

x 

c 

(0 

c 

.CD 

CD 

CD 

x 


CD 

CD 

CO 

X 


CD 


X 

_0 

'cO 

> 

CO 

w. 

0 

x 

-o 

c 

CO 

CD 

CD 


CO 

CD 

O 

CL 

CD 

x 

c 

CD 

£ 

3= 

0) 


X 


CD £ 

c co 
0 X 
CL 

o 

0 ) Q3 

CD O 

55 o 
E 5 

c £ 
co 0 

15 ^ 

Cl cd 
O X 

| 8 

E CD 


*0 

c 

CO 


CO 


c 

5 .. 
5 £ 

CD- “ 
■p (D 

o £ 

O o 
p o 

^ ID 
CD 

3 J? 

CD C 

m CD 
<D 3 

« CO 


CD 

5 


£ Q 
E CD 
o w 


3 
X 

•*- C CD 

o jo x 

0 £ S 
P £ CD 

3 ° - 
n o O 

8 2 ‘ 


c 

CD o 

£ U 

CD c c 

S £ .2 

o. ZJ 

CO ‘o 
0 CL 

O) £ 

cd £ 

£. CO 


o 

UJ 

Cl 

< 

< 

o 

CD 

U_ 


CO 


CD 

c~ 

CO 

CD 

C 

'i_ 

CO 

CD 

X 

C 

€ 

a 

.1 

c 

co 

CD 

> 

co 

sc 


co 

X 


0 

JO 

CD 

3 

.2 

ro 

> 

CD 

X 

H 


<D 

X 


CD 

c 

o 


0 ) 

X 


o 

CD 

3= 

CO 

>. 

CO 

E 

x 

o 

X 

§ 

I 

"co 

jp 

X 

o 


CD 

2 

"o 

o 

.a. 

CD „ 
c o 
'■= CD 

•S 2 

CD CL 


C 

CD 

E 

> 

CO 

a. 

CD 

V— 

O 

CD 

C 

CD 

E 

CO 

CD 

c 

x 

c 

co 


c 

3 

o 

E 

CO 

c 

CO 

o 

CD 

c 

x 

c 

CO 


X 


CD X 

a) O c 
X U CD 
o Q 
■° D jg 
a)X c 
£ « 

p C DO 

i .2 _ 
£ £ 2 
55 | ° 

£ O ^ 
o O C 

E H “ 

j= 2 c 
E CD 
w Cl C 

I £ a 

o 2 £ 

” 0 ® 

2 Q ^ 

7 - a 

c .5 
|^1 
2 -S * 

a> £ 


£ o 
co 


c 

2 

X 4w 

£ p 

.2 3 

5 | 

*— 


O) 


cr o 
O CD 
O (X 


CD 

o 


x 

£ CD i_ 
w P o 
— c •*- 
2 03 
c 3 c 

*13 

15 0 ~ 
u xz co 

>,_! C CD 

■- 0 5 

~ (D -JS O 
X (0 CO ~ 

£ c E 5 
5 £ » 

o 5 £ £ 


CD CD 

o £ 
a. 

>. C2_ 


® a 

CJ. *-■ 
p w. 

Q. S 

■S 8 

E m 

© 2 


x 
0 

CD 
__ 

2 

© 

3 
c 
0 
> 

0 

■O £ 

c5 u 

co "i 

£ o 


(D X 

£ £ 
0 CD 

c 


2 x 

x m 

1 .^ 
0 o 
— 0 
X X 
C 0 


Cl 0 o 




0 X 
X 0 
— 

*+~ 

o 0 
0 0 

</) X 

0 03 
o _ 
C 0 
0 X 


s_ O 
0 • — 

£ § 
0 2 

£ o 
-0 

1 ? 

gS 

4= 0 

2 w 
0 « 
a x 
o o 
- o 

g 2 

.2 0 

ti 

0 

C 


2 I 
£ £ 
£ CD 
0 >, 

£ w 

o 0 

0 CD 

•o 2 

X| 

si 

c X 

g i 

C— >. 

° §: 
W 3 
0 CD 


O 


Crt iS 

I ^ 

O) c 
.£ 0 
o 0 
0 c 
3= O 

0 -JZ 

0 

o I 

o £ 
0 c 


—• Imp 

£ 0 
^ 0 
8 * 
k -2 

cd' 'c 

£ « 

0 4- 

£ .£ 

CD £ 

c E 

"E CD 

II 

O o 

ro x 

CD 

0 


(D 


3 

3 ^ 
CL ® 
X “ 
C -tz 
0 O 

CD CD 

o £ 
< o 
- o 
CD 0 
0 >- 
'> X 
0 C 
X 0 


CD 

H 

O 

UJ 

0 . 

CD 

< 

a: 

UJ 

1 

H 

o 

•3- 


co 


0 

v_ 

0 

0 

O 

c 

0 

3 

1 

£ 

0 

r X 

2 

0 

0 

X 

4— 

CD 

c 

o 


0 

X 

‘cd 

c 

o 

u 

0 

X 

h- 


c 

0 

o 

0 

X 

0 


0 

CD 


c 

o 

'w 

'3 

X 

0 

0 cd 
O *2 

"li 

Z-O 
X I 

CD 

CD C 
0 0 
w ^ 

-g ® 

C 0 

gi 

^ 8 
— o 
0 a 
■2 >> 

O w 
CL O 

_ CD 

.£ 0 

CD "C 
0 3 

c £ 
0 E 

X o 
0 o 


CD 

E 

0 

"cd 

CD 

0 

9- 

2 

c 

3 

E 


0 

c 

2 

' 6 ) 

0 

£ 

3 

£ 

o 

>• 

x 

CD 

0 

0 


X 


o 

■*~v 

O) 

S 4*3 

0 

0 

w 

2 

5 

0 

5) 

0 

x 

c 

0 

CD 

0 


0 

£ 

o 

CD 

0 


. CD 

3 0 

“ *S 

03 {S 

CD g 

| a 

*2 CD 


°-x 
c c 
.2 

£ £ 
o is 
a. « 

u. -n 

0 c 
0 

5 o 

CD 0 
C CD 

«l 0 
03 r; 
> o 

2 2 
X X 


2r- £ 


o 

-x 


3 X' 
0 ~ 
X 

0 2 

9- CD 
O 0 

c ^ 

3 0 

E £ 

. X 

0 S 

0 

B 8 
c 0 
0 c 
c 0 


•5: >> 
E o 
0 0 

CD 3 

_-!■ 
« X 

c 

c ^ 
c 2 

w 2 
0 X 
> 0 
o o 

05 CD 

0 


c 

q 

0 

C« 

C 

0 

O) 

o 


X CD 


+2 

0 

■*£ 

'35 

(D 

0 

X 

c; 

0 

0 

O 

O 

O 

0 

k_ 

C 

0. 

a. 


'o' 

0 

w 

0 

>_ 

X 

X 



c 

0 

CD 

.2 

x 

4*** 

.2 


w- 

0 

c 

0 

0 

’0 

CD 

c 

0 

X 

£ 

X 

0 

e 

c 

0 

c 


X 


' ^ ,, g; 



















§ 

o — in 
c -C >- 
'in m 
0 co 0 

JZ <D JZ 


O CO 52 
0 .2-© 
O TJ 


™ c CO 
E CD o 

£ o 0 


W -3 TJ 

8 S S 
g E s 

<« ffl 9 

3 8- 

fi? g 

o £ ° 

CL C m 


o — 

CO -© ^ 
a z 
<a -■= o 
0^0 

ot ca "5 
CD . o 

€.§>£ 

s 

T 3 CD 
t r> _ j~ 

O 9 0 

0 m 
CL ™ CD 
» 13 C 

o 'o 

c >• c 

o jg cd 

re 


Q c ° 

0 in 

~ ° , ‘S 

o CO O 

0, c £ 

'2 T 3 g 
Q- 0 fc 

0 © £ 
£ *> 5 

H_ 0 ^ 

° 3 O 

£ ra ^ 
0 0-0 
0 — 9 

Is; 
0 0 
•D >• O 
CD -C O 

2^0 
■c ®3 
0 .M 5 

_c 0 -0 

* -n O 

ZZ tZ Cl 

• ~ 0 


O 0 0 
0 0 ,; 
w O 0 


0 0 0 
5 .0 3 
cd is *“ 

C C 

o 

0 O -o 


£ 0 
S CD '“ 

O 0 2 
® 0 0 

'2 0 2 
a£ 0 

|S2 

^ _ 0 

PI 

0 c 

c o 

ro 0 .§ 

0 3 0 

a. c 0 
o c a. 
o _ 

0 § 0 
0 •*= E 
.c 0 0 


■o 0 ■ s 

0 C L= 

£ 0 0 
0 a> ® 
o c 
o 2 0 
° CD o 


« 0 t 3 
-C xj — 
h~ - c 
T 3 © 
0 3 


£ c 0 CD 

o°r| 

0 u C 

£ 0 ^ 0 
73 3 -XI 

~ w XT ■*- 

C .Sot 

a tfl3 

0 0-00 

iiP 


CD ^ 
C _0 O 

E 9 » 
S '3 © 


a. £ E 


C >(1)D d! 1; C 

.2 « £ ® £ ° .2 

© £ — — >> § Id 

SE®»£=2 

Cl — oj £ c 5-9 

0 2 c 0 3 2 

a. > W -2 §> ^ 

0 O CD 3 o 2 3 

■C ~ t;, 3 *“ w w 

£ 0 © 0 £ £ 3 

£ 2 £ 1/5 0 0 0 

Tr, 3 0 £ > F .23 

^ cn CC ir ^ r- 

CD O St 3 0 X 

_ O 0 O. 0 O o 

0 C n 0 — C 

$ — o 0 0 a. c 

CO . “ 0 - J 

0 c « ,2 > 73 5 
CpoP 5 
05 0 3 3 £ 3 

OT “ 0 J= T 5 .is ° & 

0 ~ 0 £ £ 3 £ 0 

' 0 o x:E ( ’ :!cr Icc 
»£ o £ | = 

0 3DS-_x:0 o 


r** O — .« 

p ® P a) x: 

£ 0 ot c jc o -£ •■§ 

?35.?gsS i g 


00-2^0000 




O v- r X D 

0 0 © § C 

C 0 * 2 £ 0 


f *“ ^ w £el Cu 

— £ 0 £-0 cn w 

0 t: ffl > ‘r 1/1 


1 1 § 1111 ? 


o p P 

.. 1 : 3 *- - 0 x: 

0 o c w 0 CD a> O 

£cl00'3c2_ 
_ .}= m C 0 = ra C 

E c2 0 .S> ^,.9^0 


2 -0 3 0 > a 


0 o S - 2 c a 

0£ 0- 0 03 3 T3 

2 W 0£-D_^C 

Cl C -0 —0-00 

£O-»- 0 O^. 0 w 
m 0 3 £ — 0 0 £ 

££ EhsSx©' 0 
o u ^ g 5 0 ^ 0 
Tl0 0—2 m zz tz 
2. 0- ? = w 0 o 0 


tr £ w 
0 © 2 


£ s- § s « 

?T> 0 § - 

S*ll2 

2 tL ^ o 

0 >. If) -JZ 

£ 0 = 3 

a. > 0 £ 


c/! x: — 

0 o 0 

— 3-0 

0 CO o 

5 . « 

W 3 0 3 

po 
0 0 - 


3 0 o 0 £ c: 

o « ~a o c o c 








iilllliillilfl 




c r * o « o ~ 

a. & re “ -o £ ^2 
>> 0) y> rn B OJ .92 ® 
5 ^ ® n '»= C a. 
S-G £ S--g re ® o' 

® s. i ° c R 


a> o ^ <u 
® .SI ~ a. 

S ^ a> 
= 0 - ■o ■'= 

to CD 


„ cu o 
J) c J3 u Hi 


C T3 _ 

<d a) tr 


C 'd -=; £ 05 
CO er to P -2 £ 


0 ) O ° 


£ .£ Cl O ® •- P 05 

> 3> .-is « _ 2 w 2 

CDa)jD t 5 CD >^ 

- ^ 'w5 ® c *2 > "F 

f fi S i*5| I « 

3 > i S 5 “ g £ ro 

S 5 Q.O-K r i 2'5 


^ u o§S. c w .^ 
S re £ « -| c | “I 


~ 2 r Q- o 
O g £ a 


s 1 « 1 


^ir! a * 

.5 5 o P ”2 i£tf 

. 8 . 

If|l ?|« 2 

*8* »|1 £ 8 

-S' C '—o 05 05 r. 

-- = *> I B a 

iSaSSa% 


— <0 .a -C c ® o 

v.2 C m CD — 'o a) 

“ C '~- S 05 05 E: ™ 

•- c > I ?-S o Q 

|8 sS I? l& 
I «f |-g -S | £ 

. 7D tn > r= S' -fc 


2m!!o(C)sQ-Ci 


z .® ® - 

CD p 05 = 

oar® 

Q. D) c « 
H- id 1 “ 


a a to 

_ 05 c /5 C 

co Q {ft .2 


o,x3 0 r--;^c 

oCD-booEre 

-i' u - « 4? ® S -S -5 


-O <, O <p 


05 Q. O 

CO £ m 


<fi 3 2 t *8 

£ ~ D o 41 3 £ 3 

» o q_ '*“ o w — 
« £ x: g-’t ° 3 c 

ffl .= B u O D D .b 


+S 05 CO 

c r ? 
© ~ -§ 
E o 

o' 'tE, c 
O CT) o 

O' .E ■*— 1 
> *o cO 

«1 5 


E T 3 -*- 

Sr'Z .® 

o^~o 

r°o 

•*-* Cl 
a) 0 ) O 

CD u * ££> 

5 ® 2 
| oS 

® CO C 

o o CO 

at re £ 

• 0^0 
® -o — 
SZ C Z 

s co a* 


o o 

C 05 >-. 

CO .fe o 

—5 ___ , 
-S- - C d) 

> 2 c 
C£5 C ' 
O 05 O 
CD g M 
05 ‘SZ CD 
05 _ a 
CO s: 

in 'ss S 5 

- — co .£ 

05 QJ ~ 

c S 5 

05 cn O 
5 £ Q ^ 

E" o ® 

1 I 




^gggStsl- 2 ®, 
> § £ g> £ ®. « re 


O §5 ^ 1 
f- CO 05 CO 
£ C c CL 


'^2!§?Sr?»ao 

C0 - u U co O i" £ 
05 B2r.OcD'»-3= < _ 


CO 

u 

<s> 

c 

Cl) 

CD 

<"5 

o 

C 35 


re 

D 

a 

Vi 


CD 


(55 



C 

**«» 

3 


re 

■D 

05 

O 

05 

-C 

i~ 

re 

> 

re 

05 

-a 

+~* 

re 


1 &||2!is s 
S ® sigl § 

® £ a^> 2 s; 

„0w,-a)cD‘0'- 

S ® 0 a o£-Q ® 

5^-S ■- o n £ S £ g 

■oS c» £ >£ « « _• B 
® ® 3 O.T 3 ac n « 
^ E o . ? Q S -B « 


33 r o « - 

” c ® ® ~ 

r= m -O 2 s .£ O 


4) w. ° 

TO CO C 

^ a. o 

£ 05 ‘SS 

* X «j 


w 05’5 5 ® ® Q.D 
t c f 5 r a, CD ^ ffl 

2S'S«of !2o 


o ® P O 5 

O.Q aj> c >> cd a. “T 

“• C5 “■ u w (D -j, O) 

co . co ^ “ E s B S 

_ S 7 r a- .2 ^ CT5 o 

•IS >i S| 5*11 

se£"):is j 


OmD) wCcfix:k_ 
r CD D) O ffl 

og-lo £ ?g®S 

■S I r 7E ° C ® 

co ■*- co 7 b tb 

^ c J °D 


m t ■ vj _ 

0)c Cr*£OO£C 

|l®g?co-S« 
H o £ v= E co ^ 


j- 0) 03 0) £ a> c 05 

0-05= — 

9- c 5 o tD P '*r 

15 ® 5) 2 o ■- ° 0 

.£ co o. < £ ro o !2 


O) TJ ~' 
ecu 
7 CD © 


is O b 

c «s 

o o to 

^ 8 
•O CD C 
CO -C .. 

£ Z r 


® £ -c 

7 co co 

d 7 "55 

O £ CD 

-o CO J- 

o5 
£ sz *~ 

S 51 

05 W5 c 
-Q O «= 

o £ 2? 

>> co 
>.-Q ‘-5 
t3 C 
D — CD 
■b JiC w 
« O w 
JC 3 ® 

8 J « 

i|I 

= o£ 
o 8 S2 

I 

X2 -O 

.52 £ (A 

*- co c 

O §■ ® 
Q. w- O 

£ - R 

^ CD R 
C X5 C 

o ,_ o 

■« § R 

U D (J 










CO 


c 

0 

£ 

0 

u. 

3 

cr 

0 

V— 

CD 

£ 

3 

CD 

E 

TO 

3 

o 

•g 

3 

5 

<o 

03 

5 > 


5 k 03 



"O 

9 0 
2 co 



c 

3 

0 0 



O 

S £ 

01 



— 

0 

3 x 



-a 

— 0 



c 

"O i ~- 



0 

c 0 



c 

0 sz 

c 


03 

03 

0 


0 

O 3 

55 


-*—* 

c 0 

0 


> 

g 03 

0 c 

£ 

0 


4 —* 

O 

0 

CL >, 

' 4 — 


T 3 

0 i- 

• ^ 


C 

£ 8 

03 


0 

c. 


0 

£ 5 

0 2 

8.i 

a. to 

r* 

1 

2 

0 

4= 

c 

0 

E 

r* 

O 

C 

2 

v~ 

0 

CL 

E 


® 0 7 

SZ /s Q,) 

~ g"C 

o> © £ 

£ w. o 
03 3 c 
c o — 
•C c -o 


co 


03 

ro 

_>- 

CD 

LX 

CO 

c 

3 

Q 

3 

c 


.a 

£ o 2 

oo- 0 
CO C 03 
•*- CO n 

O v> _ 

r 03 — 
o c 2 

■g-1 -C 
2 s « 

a X! t 

to ° o 

^ w Cl 

O o 0) 

18 J 
I gl- 
s2g 

03 3 .2 

•*-' o ^ 

52 03 £ 
£ 03 ® 
° ^ CL 
n ® P 

s e s- 

£ 2 o 

p § .2 

03 •— | 
® S' 

E o o 


> 

c 

CD 

0 

o 

>. 

■£ 


•O 

c 

CO 

CO 

0 


o 

0 

2 

Q. 

0 

x: 


c 

0 

"O 


sz 


-Q 


o3 in 
3 0 
O w 
03 O 

*i 0 

TJ 5 

C > 

” '8 
0 0 

| co 

5 8 

- Cl 
0 w 
C tS 

£ s 
0 _ 
8 -2 
■o § 
0 Q - 
O 

ro jm 
5 0 


? P 

5 O 

O 0 
0 O 0 

E 
c 


v. - C 

- a c 


o 


0 


03 

<n 

5 k 

0 

c 

0 

o 

£ 

o 

c 

o 

o 

0 

6 


8 £ 


-C 

c 

0 

c 

o 

3 

-9 

’C 

3 

0 

.9 

03 

3 k 

JZ 

CL 

c 

o 


CL 

O 

CL 

O) 

.9 

03 

X 

0 


>v 

C 

0 


03 

0 

O 

c 

0 

o 

0 

TO 


03 

C 

c 

o 

CL 

0' 

0 


O 

0 

s 

a. 

0 

JZ 


c 

03 

c 

0 

E 

0 c 
C 3 0 
C c 

0 £ 
h 0 
0 0 

0 £ 
03 £ 

o c 

CL O 
03 j- 

^6 o 

u- W 

0 o 

0 M 

5 o 
CD O 


O 


n. 

0 
5 £ 

c -2 
0 «« 

0 ,J) 
cl £ 


in 

c 

0 

a 

0 

0) 


T 3 

C 

0 

0 

3 


TO 

C 

0 

03 


03 

X 

0 

2 

03 

c 

2 

o 

0 

u 

0 

TO 

.2 

0 

Q. 

03 

C 

c 

c 

0 

CL 

0 

JZ 


>s 

I— 

0 


o 

CD 

O 

Q. 


O Q 
0 «3 

3 « 

CL C 
O _ 
CL O 


CD C 

3 ° 

0 *5 

5 0 
Z. 0 
-9 c 

s * 

c -C 
0 £ 
O O 

U 
0 0 

3 C 
t£ 0 

2 E 

~o 0 

£ Q- 
0 

O) 

C 

v> Q 


E 

c 

o 

c 

o 

in 

0 


a. .£ 
c 


?.i 

£ o 

— 03 

•£ S 

0 -C 

.2 0 

2 S 

Q- g 

03 
CL 

3 

03 - 

c O 
lac CL 

2 03 

w. 0 

o .2 

3 > 

0 0 
0 « 

C 0 

0 03 £ 

JZ o 0 
"00 
-C <n n 
<n 'xj 
5 w £ 

0 2 C 
^3 CIS 
0 § 0 


5 

~c 

0 

03 

0 

03 

0 

<z 

k_ 

75 

O 

o 

0 

in 

0 

C 

o 

03 

0 

-2 

0 

O 

W 0 
e 0 


3 

° E 

03 0 

c c 

'3 0 
X 3 03 


03 


03 


0 v_ 
0 0 
> £ 
o o 

03 ,_ 

3 ^ 

8 - 
CL T 3 
.2 C 
TJ 

i_ 03 
0 C 
0 £ 
^ CL 


0 c 

ro E 

If 

o 0 
> 
0 
•O 


c 

0 

11 
2 o 
2 co 


0 

> 

0 

0 

w. 


0 

0 

i_ 

T 5 

E 

03 

£ 


CL 


‘JZ 


0 

2 

03 

'x 


£ 

03 

0 

c 

£ 

c 

2 

O 

0 

E 

c 



Q. 

w_ 

X 

O 

0 

0 

0 

E 

H— 

c 

0 

> 

CL 

c 

0 

0 

0 

O 

0 

TO 

0 

CL 

0 

s*_ 

> 

0 

TO 

O 

£ 

0 

03 

2 

£ 

03 

0 

in 

0 

0 


0 

L- 

0 

> 

03 

0- 

0) 

*2_ 

CL 

O 

0 

0 

r* 


?K •- 

c - 9 c o 
0 P 3 


X 3 


q. .2 


0 

_o 

o O 

i i 
0 c 
3 03 

9 - 03 
O 0 
0.-0 

o 0 


C o 


T 3 

C 


S I 

§ £ 
3 o 

0 ° 


0 


0 


O 4 = 

a ™ 

c C 3 

E 0 
2 2 
r a. 

o 0 
03 *- 


0 


O 


O 

O O 

1 | 

> •“ 
'JZ 0 

8 £ 

o __ 

o 9 
0 0 
£ TD 

2 U 

2 0 

03 0 


CL 

3 

03 


0 

u 

in 

>> 

JC 

a. 


o 

X 3 

3 k 

C 

0 


03 

1 

“W 

0 

E 

2 
0 

£ 

5 

in 

C 

0 

c 

o 

CL 


0 

5 k 0 


T 3 


TO 

0 


0 

O 

03 

5 k 

JZ 

CL 


C 

O 

*3 

o 

3 


0 
C 

8 0 


O 0 

c 

a> 2 

W c 

? I 

c E 

0 TO 

c c 

O 0 
2 * !Z 

E o 
o 

o 0 

-—- w 
0 

03 CL 
W O 

So 

B§ 

in ° 

2 03 - 

0 0 
E S 
;> 

03 '■*- 
0 C 
0 

Ok _ 

0 c 
£ r 
c o 

j= Cl 
0 Q. 

a. w 


0 

c 

'0 

E 

"O 

c 

0 

c 

o 


O -Z 


0 

Cl 

O 0 
1— 

T 3 3 

c S 

0 T 3 
03 0 

t 5 Q- 

O x 
$ 0 

0 8 
'a. 2 

2 <c 

o >~ 
C 3 CL 

.£ o 


+ 


o 
c 

0 03 


o 

o > 
•*" 0 
0 n 
o 

9 jZ 

o 2 

03 -CC 

c 

2 0 
c P 
0 5 
-o 9 


T 3 )r. 
C i 

(6 cS 

c § 

o ~ 

CO 

8.<§ 

° 0 

C o 

■S 3 

0 

c 0 

£ £ 
0 9 
£ CL 
•E 0 

E 5 ^ 

c C* 
0 ® 
c E 

4 = c 

0 g 
2 o 

a 0 

co 0 

+~~i •+-" 

O c n 

. 

!| 

s 1 

2 > 
X2 C 

« O 

c ~ 
o o 
cl is 
in c 
0 0 

r o 


03 

$L* 

0 w 
O 0 

C o 

0 CO 

CD 

c 9 - 
0 ’$ 
£ c/) 


5K c 

£ O 


o 0 
9 - o 

0 j- 


la o 

§i 

0 2 

jz c 
0 2 
So 
tr 0 

RS 

B 8 

O 0 
.2,-0 
o c 

&. « 
0 9 
£ & 

c - 
9 o 

8.4 
2 2 
Q. CL 
9 05 
2 .£ 
2 0 

X CL 
w 2 

o R 
8-2 
2 0 
c 2 
o 0 


0 — 

03 0 

5 8 

0 

0 tr 'o' 
2 o 9 

6 2 

£ 2 o 


sz 

o 

1c 


2 

0 

TO 


0 

0 

0 

2 

T3 

C 

0 

O 

2 

O 

Q. 

0 

SZ 


in 

0 

03 

0 

•*-■ 

n 

0 

w 

3 

2 

0 

♦wl 

3 __ 
C 0 

?.i 

f s 
0 ® 
8 o 
2 0 


•~3 0 

O 33 
0 

‘o 2 


& p 

8 Q- 

X 5 0 


CL 


5 k 


0 0 
r- -X 


„ 0 
w. 

O 


0 T3 
0 JC 0 
2 ^ 2 

g 2 8 
c 3 j) 
0 0 
CL c 0 

E.f 

•“ 0 TO 

w. x: -5 

2 O 8 


03 

-O 

0 

0 

c 


O 0 

m 

5 k 0 
O JC 


I ° $ 

iz m z 
0 0 
■0 2 — 
c 3 o 
0 o 0 

-O E Q 
do a 


—* 

0- £ 
0 3 
o 

x 2 


03 

£ 

c 

0 

E 

2 

CL 


03 

0 


0 

0 

Cl 

£ 


_Q 

sz 

r~ 

■— 

O 

CO 

4— 

O) 

O 

5k 

0 

* 4 ™ 

Cl 

0 

0 

E 

03 

0 

■0 

u. 

0 


0 


0 

t ■ 


Vx 

CL 


0 

0 

4 -^ 

0 




0 0 
0 0 
o o 
TD TO 


•cf. 









m ' 


o 

x 

r 

X3 

0 

0 

O 

O 

a 

o 

c 

0 

-x 

0 

a) 

X 


CO 

c 

.2 

o 

0 

X3 

c 

CD 


O 

Q- 

0) 

t_ 

CD 

£ 

sz 


x> 

CD 

cn 

o 

o 

c 

CD 

CD 

X 

>v 

CO 

£ 


JS 

CL 

CD 

C 

§ 

o 

o 

H— 

0 

P 


CO 


_i c 


u. 


O 

T3 

§ 

0 


> 

CD 

C 

L. 

0 


0 

to 

0 

’x 

X 

0 

o 

0 

£ 

c 

o 

0 

2 

13 

■pt 

® 

CO 

2 

C 

Cl 

V. 

0 

o 


CL 

4-C 

lx 

CD 

0 

c 

c 

5 

o 

5 

o 

x 

—«~ 

if) 

& 

£ 

c 

23 

2 

£ 

CM 

li 

£ 

o 

£ 

o 

o 

o 


^ c 
0-2 
cc 

JD o 
CO O 
o “ 


CO c 

cc 

£ <o 

if 

Cl > 
v ~C 


CD 
to 
Q 

-i=’ Q- 

c 2 
Cu CL 


C 

O 

O 

CL 

£ 

o 

o 

o 

£, 

o 

a. 

H— 

o 

juo 
CD 
> 
.2 

c 

.2 

to 

co 

a> 

£ 

CD 

c 

'§ 

o 


£ 

CO 

v_ 

CD 

CO 

t5 

.2 

CO 

£ 

-C 

u 

CO 


0 

a. 

cu 

CC 

> 


£ 

CB 

CD 

>•— 

CD 

V- 

Q. 

CD 

CD 


*C 

0) 

c 

<5 

o 

c 

o 

o 

0) 

£ 

£ 

o 


c 

CD 

£ 

o 

2 

'53 

co 

X 

CD 

£ 

c 

o 

■D 

CD 

> 

'53 

o 

a) 


*0 0 >r 0 0 ® 0. 0J>- 

°_ ° w x > m c ^ 

* ^ * ° « 2 S CO- « 


S«o | £ f 11 ^ 


c CD ^ 0) _ 

CD iS T! is > si X 

•§ ra <D £ p" £ £ '55 

iioriflS-mC!! 

— o - ^ H « i » 

5 -< £ § £ >,m 

35 


0) 


20£0n>cOn0-= : 


© 6 2 0 
| 8*“ * i 
X 3 a 3 £ q 3 
£ co 


» 12 ! 
g 3 ® 

co CO <0 >, 
"O 

CD ° ° 2 

q. on to 


_ c 

_ 5 CD ^ 

fflQ->£ 3 -=- c 

oo£co<d"^£ >» 

CaWOvICC^-- 
C0 g- CO .!= CD *5 c C ns 

C - S £ X ^ 


c 

>> 

CD CO 
cD CD 

£ « 


© IT 5 ~ £ £ *a o>TJ 
?co»Sg« 3 l| 

£ ll|E oIII 


£r ® i,D 
0 ffl 13 I'o 


_ ._ _ « 3 

w ^^a;0 2x0 5 

C ^ %>3 C 

2 cd is o '>, 


C “' (1) t/) 

E E D 53 a S <5 


•^-og)re8 CI ^'Sci 

CO O CD - = O 


£ 5 


£ _ _ „ w - 

8^°£'-2 cu 

^ CL to CD 

co ~ 


o 


+* — r* zd CL {, 

? o © -t « •* ; 


co 


o 
CD 

.2 O 
CD 

o 


cd £-2-m<Dc:2c 
0>»O>S s sdS ) cDw©fe 


s * 

<D > CD m 
= ;= H W £ ® S w 4) 

W- »/-) - <*— 1 -L- 


Xl 


iS o 53 £ 

CO i_ 0 CO 
CD 


o 
a) 

t o 

£ CL 
O) 0J 

o ^ 

” 't; 

a) o 
sz ~~ 

-w J-- 

r I 

5 g 

x « 
o 13 

f O 

11 

v. m 

a r >» 

a 

„ CD 
£ cl 
co 

o3 


8 $ c £ 

-5— £f< — 

5 > 8 


(D 

■»- 

o a. 


w CD •— >> 
o G ® o o 
• ° c a. 

o 


o 


<D 

I § 

°1 


CD c 

i s 33 

c 


o 

w 

x> 


c 

“ tf> _ 

• >, Q. 
X >.t; Q. 

v- C "D co 

<u to _■ -C 

£ ® o « 2 TO 

O £ rc >T 0 ) -jt; 

OC0£2c0Q.rSoC 
^CdEoEcDcOCD^ 
5 Q-o cl£ co ££5 


o _ 
w) = 
to £ 
CD 

p > 

.£ o 

o *=. 
0) o 

CD x 
V) © 

C c 

8. 8 
® Si 


T3 

C 


CD 

X 


0) 

CC 

o 

Cl) 

s 

a 

>. 

u. 

CO 

c 

I 

CD 

w 

CL 

CO 

CD 

X 


c 

0! 

£ 

CD 

X 


5! 

8 £ 
9 - to 
£ co 

>• £ 
iss cO 

£ X 
CO O 
03 X 

£ I 
® 
a. 

< 


o 


v~ 

cO 

£ 

£ 

D 

CO 

0 

> 


TO 

a 


o 

'o 

a 

ro 


X3 

® 

0 

C 

0 

X 

*c 

c 

CO 

0 

0 

i— 

0 

+~- 

CJ 

0 


0 

CO 

o 

a 

CO 

'-5 

0 

TO 

5 

0 

(O 

0 

5 


c 

0 

a 


0 

CD 


o 

0 

o 

1— 

a 

(0 

o 

Q. 

(0 

"6 

V- 

0 

0 

$ 

0 

j—- 

0 

0 

5 

x 

0 

CO 

O 


0 

c 

o 

*= 

0 

T 3 

C 

0 

£ 

£ 

o 

o 

0 

l_ 

•D 

c 

0 

0 

c 

o 

<o 

o 

c 

o 

o 


0 

0 

X 

0 

c 

c 

0 

TC 

C 

0 

CD 

a 

0 

£ 

53 ' 

0 

■— 

X 

CD 


(/) 

LU 

> 

h* 

D 

O 

UJ 

X 

UJ 


00 


CO co 

•t2 0 
CD 2 
0 

> 0 

CD ■*“ 
+—> 

X c 
o 1 

CL 0 
0 CO 


0 

X 


o c 

CD 33 

.£ o 

C 0 

.2 o 

no w 
0 CL 

X 0 
0 £ 

£ CD 
C 

0 -Q_ 

^ O 
0 0 
I 8 

E -o 

X r- 

w - 
0 "g 


2 

o 

0 


> 

cx 
o 

X 
X « 

uj x 

o 

2 ro 
® o . 

0 O.J2 
X CL O 
•> 0 0 
O , Cl 
£ >. co 
a ro «: 
o £ 0 

0 £ -M 

.2 1o £ 
o o 
£ OT w 

f--S £ 

^ - TJ 

O 0 0 
O 0 
CD i~ TZ 
a* £ x 
0 0 

0 0 
^ 

“ 0 9 

’-w “ 

C & 
® .2 
co 

co >*- 
0 o 


(0 


z 

g 

H 

g 

o 

o 

cc 

z 

CM 

CO 

CD 


0 

CL 

O 

o 

CO 

0 

X 

X 

c 

0 

T3 

0 

W- 

0 

0 

W 

CL 

CO 

0 


> ® 
11 

I” 

2 0 
o. ~ 
® -2 

'o 0 

X 
CL 
0 
o 

c 
o 
o 


>> 
0 
£ 
CO 

0 o 
0 
0 


2 

5 >x 
0 


0 


CO 


0 
CO 
0 

( X 

i H 

CL X 
0 O 

§ £ 

II 

« H- 

co O 


h- 


co 

0 

W 

X 

c 

0 


w 

0 

c 

0 

a 

8 

’o' 

V 

CL 


CD 

C 


P 

CL 


0 

X 

•S) 

c 

o 

CL 

CO 

£ 

5 k 

0 

c 

0 

5 > 

0 

x : 

0 

0 

2 

'cd 


o 

0 

o 

Q. 

0 

X 


0 

0 

32 

0 

x 

$ 

o 

X 

0 

% t> 

u 0 

0 k- 

X Q. 


















list and explain previous studies and reports on the project, including the project 
identification report and agencies which prepared them 




% 












A:-:.-; 









Drainage and Solid Wastes 














K 


X X 
C C 
CO 0 

C C 
O 0 

Z E 
0 ) 0 > 
~ co 
o re 
p c 

2 1 
cn 

| 2 

re 

-a g 
o £ 
w m 
c | 

* § 
CD — 
a> o 
re fc 
c a. 
« £ 
T3 w 

»_ ® 
CD £ 
CO •*- 

5 ° 
E £ 

L. v- 

o £ 
w c 

O X3 

g s 

I 3 

to £ 
* £ 
£? 5 

■3 3 
C/5 O 

X x 
0 <« 

© O 

5 « 

P CD 


0 ) r c c 


m 


i_ 


CD 


<o c 
0 fc 
o 2 
a. > 

w to 

x © 


o 

,P 

O' 

v* 

a. 


L. 

T3 

CD 

P 

£ 


05 


X 

0 ) 

-*—» 

O 

9L 

2 

a. 

x 

c 

C 0 

O) 

c 

to 

X 

0 -Q 

CD 

P > 
£ 0 
>, w 
CD 
X 


0 


8 2 


c 

.2 

to 

3 

CL 

O 

a 

P 


CD 
o 
co £ 
C P 

Z £ 

1 2 

©§ 

x § 

3* 


X 


*•5 
o 0 

c/> 

0 w. 
CD O 

C « 
CD X 

i S 

I E 

° CD 

O x 


X! 

CO 

X 

2 

CD 

X 

3 

O 

£ 

>. 

CO 

£ 

x 

o 

x 

5 


o 

p 

o 

w- 

CL 

CD 

a. 

3 

05 

c 

'Sc 

£ 

o 

c 

>♦— 

O -3~ 
0 c 

8 2 
c £ 
® 0 

O- g 
(D 0 

0 c 
c ^ 
O CD 


05 


a 

CD 
£ a. 
CD © 
X 0 

•c > 

O CD 
0 X 

P 

Q o 


c C 


0 VC 
0 
c/i o 

>•= X 
O 0 


c 

.2 

0 

C 

CO 

CL 

X 

CD 


£ ° 

CD X 

to 15 

£ P 
<0 c 


CD 


P 


c £ 


o 


c 

CD 

£ 
0 

P s 

0 CO 
> . 
S £ 

Cl 0 

£ 0 
- >, 
0 


c 

.2 

to 

c 

CD 

E 

_0 

CL 

E 

•a 

c 

CO 

c 

o 


CO 

Cl 

2 

Cl 

a 

P 

2 

Cl 


>s 

o 

c 

0 

CD 


•C o 
c 

'C c 
CL O 


P 


a 


co fc 
o (/> 

1 § 

Jr u 


C 

CD 

£ 

E 

o 

o 

X 

c 

CD 

CD 

C 

2 

'o 

>> 

X 


_J 

< 

c/5 

O 

a 

to 

a 

CC 

111 

h~ 

1 

2 
0 
< 


CC 

o 

LL 

z 

< 

-J 

CL 


CC 

UJ 

t“ 

o 

z 

o 

X 

■& 

co 

05 


T5 C 

C E 

CO 0 

g ® 

t c 
E o 
2 co 

n* ^ 

2 o 

a. o 

ET co 

c 

2 >■ 
£ CD 
CL P 
o to 
0 is 
> C/l 
CD f- 
T3 fc 
-O G> 
0 — 
CD CD 

<2 c 

CO^ 
w *“ 

p .2 

■a *- 
0 •«— 
c -a 
c ~ 
CO 3 


c ^ 

I 3 

fc X 
CL t! 

O fc 

0 O 
0 LL 
■° CD 


CD 

X 


3 o 


C P 

8 £ o 

£ ro p 

§■ E © 

p 1 | 
0 P "P 
X X o 
— C x 
0 CO 0 

fc P 


^ CO 

S s & 

p ^ CO 
i= O 1 - 
5 CO P 
3 > 

t: o 


O 
a 

P 
o 

E 

> Q. 0 

> TO P 


^ O 
:£ O 


~ O 

a. g 


0 O 


fc W 

X fo 

2 x 


o 

a 3 

p 2 

O TO 
s X 

co 0 

§p 

§- tt 
TO £ 


0 

X 


I 2 

CD 

CD ^ 
CD 

CO 


§ 


P 
ai 

■ — X to 

CD 0 

c £ 

O P -7—1 

o c^.§ 

P vC o 
x a. w 

x p r* 

TO £ 

O -r- 

x CC 0 

“ E I 

Hi 

- 4 " Q. X 

■g, E i 
2 «; 

1 of 

CD C C 

P - ^ 

2 < O 

O CD 2 

c CO 3 

p 2 0 

Q. TO CD 


CO 

° >, 
£ £ 
p M 

CD 

X CD 
O 3 
W P 

— CD 

■g 3 

2 x 

c 0 

g a 

1 E 

Cl 8 
£ CC 
*■*- 
0 O 
X 

o 0 
1 

U 3 

.P CD 
O 0 

Q.S 

>> CD 

TO ® 

2 E 

c o 

Cl o 
m P 
P X 

S p 

o£ 

3 p 

cr x 

0 § 

CD ' 
~ O 

C 0 

p p 

<— O 


n 


0 


2 4/5 
p x 
> *-■ 

2 ■- 

0 ~“ 
.2 x 
to P 
£ p 

CD £ 

~ p 

TO CD 


CD 31 

0 C 
CD '> 
2 § 

> £ 
Q •*- 
O 0 

0 £ 
X •— 

*-* o 


x -tr 

C5 C 


P X 

2 k_ 

o 

c ♦- 

CD 


X 

P 


c .g 
p £ 

x H- 


CD 

P 

CD 

» co 

3 JZ 


X 


CL 


o 

X 
CD 

CD TJ 

P O 


0 ) 

Q. 


cr 05 

0 TO 

t/> V 


c CO 
c Q. 
a ® 
2 £ 
P CD 

3 2 


0 

.2 x 

s § 

TO .CD 

2 x 
x u 
< co 


X 


c 

0 

E 

0 

CD 

CO 

c 

CO 

£ 

2 

co 

5 

2 

CD 

to 

§ 

X 

p 

> 

2 

a 

£ 


x 

p 

I 

o 

o 


2 

3 

CL 

O 

CL 


P 

X 


X 

CD 

X 


X 

0 

0 

X 

X 

TO 

o 

5 

0 

CD 

CO 

u. 

P 

> 

o 

o 

X 

0 

c 

.2 

c 

0 

E CD 
0 
CD CD 

> co 

o 

£ CL 
* 0 
£ i 

is 0 

x '5 

2 CD 
X c 

§ -- 

X 

X o 

0 ® 

2 CL 

2 CD 


P C 

-2 
2 x 


CD 

C 

o 

o 

0 

2 

Q. 

c 

0 

0 

5 

0 

x 

X 

0 

c 

2 

c 

0 

£ 

0 

X 


C CD 
O 0 
» o 
0 
c 

vg 


X 

0 0 
CD 

2 2 
0 0 
to ^ 

CD X 
C X 
O 3 
O CD 


0 

0 

0 

© 

c 

X 

0 

TO 



’o 

0 

O 

c 

0 

0 

CC 

X 

C 

X 

0 

c 

0 

0 

>, 

a 

0 

E 

E 

2 

L™ 

0 

X 

X 

E 

0 

> 

0 

X 

0 

r* 

o 

E 

X 

X 


i—, 


c 

c 

0 

X 

P 

3 

3 

0 

X 

0 

2 

w 

O 

I 

0 

c 

0 

• 

0 



CD 

C 


X 

o 

r~ 

5 

CD 

w. 

o 

tj 

2 

0 

£ 

X 

0 

X 

o 

0 

c 

o 

2 ^ 
II 

o 2 

>^2 

2 <d 

3 S 

TO s— 

'to p 

TO O 

TO 2 
X o 
o 

X CD 

O o 

C 0 
0 0 
X X 

*_ o 

CD O 
3 CD 

£ 0 
— X 


c 

2 

X 

o 

05 

0 

0 

O') 

0 


fc E 10 

XS 0 0 
0 > ~ 

£ fc o 
o 2 c 
o E c 

i- fc 

p H— 8 

> o w 

O CD 

CD -rj 

fc 2 0 

0 c fc 
P 0 fc 

x w f: 

2 0 0 

5°g 

CD' ^ .£ 

0 2 05 

O CD 

c c • 

0 O 2 

TO p 2 

rr - 

0 2 fc 

CD X X 
P X 
C 0 w 

0 c 

£ 0 

o' 2 
0 2 _ 
02 ^ 

x £ >_ 

0 ® 

fc os > 
2 c o 

•fc 0 _ 
0 CD x 

P 0 P 


S.s 

3 £ 

05 O 
P fc 

31 E 

3 


0 


P 0 

CD £ 
0 _ 
S P 

£r ‘w 
.2 v) 

a 2 

0 CD 

2 fc 

£ £ 
W *r*' 

2 c 
0 0 
x *- 

2 s 0 

TO E 


X 

c: o 

0 0 


0 fc C 
is “• 0 
P fc P 
0 £ 


£ x 

>> "c 

fc CD 

« g> 
3 2 

0 CD 


0 CD 


C£= O 
o 
2 
0 
O’) 


X 


t3 

£L 

X 

0 TO fc 
X 3 S 

0 

C 


1X1 

re 

£ c: ifi 


05 

c 

5 

o 


0 

X 


0 

X 

CD 

c 

o 

o 

CD 

0 

X 

2 

o 

c 


c 

0 

E 

2 

3 

X 

0 


CD 

5^ 

CD 


X 

C 


2 

CL 


0 

E 

0 

to 

> 

0 


0 

X 

0 

0 

X 

CD 

C 

o 

0 

c 

0 

o 

X 

0 

X 


X 

c 

0 

05 

c 


X 

0 

X 

0 


0 

0 

o 

X 


0 

0 

£ 

0 

X 

o 

0 

05 

c 

a. 

£ 

3 

X 

X 

c 

0 

0 

E 

2 

0 

>. 

0 

c 

0 

E 

*-w 

0 

0 


c 2 
11 
X o 

0 X 
0 £ 


0 


c 
o 

0 . 
p c 
2 0 
X 0 
0 0 
x ® 

X 0 
0 0 

0 -a 

r£ 3 


fc 0 

p 2 

0 

05 ^ 
C 0 
•*5 0 

fc 4/5 
fc P 

X o 
X 0 
3 c 

£ 2 
c p 
2 J 
0 0 

I * 

P c 
O P 
fc £ 

fc' 0 

P n 

0 P 


0 

0 

O 

0 

0 

X 


C X 
C c 














— 

C CD 

u. 

CD 

CD 

o 

CD 

c 


CD 

X 

X 

X 

<D 


X 


w 

CD 

*-/ 

tf) 

2 

1 i 


o 

<D 

> C 

> 

o 

a 

4*~- 

^ S 

o 

to 

CD O 

t3 

c 

U) 

r— 


CD 3 

O ^ 

X T3 
— CD 

.i £ 
c e 
81 
S'.I 
E % .. 
Sis 

O U o 

® x =5 

3 ) O £ 

w X CO 
CD g CT3 
JD . {y 

o 8 *» 

c >• 

O 2 ® 

cr ^ 
2 ^ u 
o. w cd 

a> £ 2 

X ® Q. 

Is 

g I 

CD Q) 

"O co 


>. 

u 

ce 

■g 

to 

X 

>> 

c 

a 

1 

a. 

hr 

3 

-9 

CO 

'55 

- 

X 

CO 

a> 

CD 

w*_ 

X 

CO 

3 

c 

CO 

o 

o 

3 

E 

T5 

O 

C 

c 

2 

o 

o 

a 

1 — 

CD 

i 

o 

o 

H— 

u 


o 

_ 

>. 

CO 

c 

„ 

m 

c 


o 


c ° 

c x cn 

X w .£ 

c c £ 


1 ■§ -o 

ll§ 

f 8 1 

- ® 'o 

o£ s 












Cost estimates ot each component ot the project should be prepared and annual requirement 




£ C . 
05 o — 

2 I t 

a o 
76 °- 

i si 
§ gr 

>. «j ° 

1 c o 
as 03 '■g 

_ CCS 

»Sc 

5 u ® 
'C c E 
O 0 0 
75 cl 

ccs c i=- 

CD c — 

S ° k 

W o O 

O <0 ^ 
o CJ —- 

O&S 

— c 

■=*s 

.£ <2 lg 
-* 0) 2 
5-0 3 
. 0 cr 

3 2 £ 

o CD w 
0^0 
CD O C 

-£3 3 
o o — 
>00 

00 o 
0 a> - 
■Cj O “ 

T 3 £ 

3 | ? 

2 o -I 


Dm’® 

C -2 T3 

CD nj os 
C C 

. 2 0 

2 U D 

Cl tf o 

° O £ 
_ Cl c/3 

•2 c <u 
*5 CO o 

-2 >-* l~. 

•0—3 

- O 
O <£ w 

0 72 0 

2 3 cd 

C C/3 

3 *3 % 

o *= £ 


0 E 
>< — ~ 

CD o w 
~£ C 0 
~ CD oj 

t! 3 

E J> 0 
5 ^ c 

O w (D 
ic *- 3 
o o 


JZ 3 

0 (D 0 
CD c k - 

u. O rZ 
£> CL § 


3 -c c; 

— y os 

h— CD X 
O CD O 



0000000.3 — 
•^ooocDjcjroy 

0- a. 9 y cr> •— > CD 

! 3 3 £ ? I a E | 

2|c8^cE-° 

o 3 ^ c O .9 ~ £ .2 

2 U J'O ffl ® O ^ 

2.2 0^276-30 


S; t/l U « O r- 

“ S « o m o w 2 

■ — 3 — OOcdC-) q_ 

O°O0>.£~ 53 

o a ® o :et o -jg _. 
~E.2 0o£'y 0 >c 
0 8 ? .2 « - - .2 = 

3 W c £fC0 0 <8 Jt g 

cr-tf 0 .2 w c c 2 

0 — C -•£ ■ It 'S j] D 

k -m°i5c : ®E-nO 

® * i -2 S © •“ " 

2°o.o«.£©-o-g 

c .2 a>a"--£i2 S 0 

a ^ c ” § 2! E 

il " s « «-S 

ns o <n b 3 . 03-^2 
^_o 022 -dEE •-§ 

O *3'“p0'3S^3 
c u ® ® 050 

E . ® 5 Q- c x: o -o i= 
0 Q -^0gg-§io 

w ® .9 — _ o o W-Jg .. 

SOtD (0 — W — 3 0 

— 3?oCO0CDr-O 

o •*- 3 ; O 3 0^2 

. 0,0 w x: £,c-F'offlO 

ST r*\ >v = q y U 

g g>76 3 -£ < 3 Q. >, C 

**-= ‘S 9 ?* " © © « 

00^^2c 1 B-c:^'o 

° -2 “-g w 

— o 2 « 0_ 0 3 s *_ 


o o a 

0 0 ^ £ Q 

o c « W *? 


g C -2 I |c{2c ^ o 
o o — 2 0 is y (fl 

~O3CO2!=.Q.^0 

§ SI g J SE c.| § 

8-|8c8«®fe-s-go 

°-n-r*CO-a- c ° W 

r D ® ° o p 5 
h S»o.5^§8 

c ,2 D 3 ^3 3 *J O o 

.S’‘5 ® © 3 w 0 -g a_ 

Jig-gigs’!! 

O CD > cfl c/3 o cd>E (— 


c 

O c 

O CD 

1 3 









. .... . ........... ... 


cn to . 
coo. 
’£ 5 - 3 

TO O "TO 
TO <D 

TO TO c 

, O - E 

O TO 

■&? | 

ill 

O) 4 — a 

■o = o> 

^ ra c 
12 © 'o 
•D > C 


■ffi I § 

“■ -js 

■ i £ s 
© 2. .2 

£ to £ 
o >>1 

o>12 

3 C TJ 

•£ a) £ 

x> . TO 

o-S E 

x •» © 
® E to 

TO TO 3^ 

1 O -C TO 

£ ° to 
TO - j= 
i c *= is 
i TO TO ^ 

; c w ° 

. 'm C Q. 

! c O TO 

r| £5 

L £ .5 a. 

TO ~ TO 

- ~ C jf 

> .2 to £ 

■ a .2 
J- to x -a 

> TO TO S 

> CL TO o 

• o T3 a 
) cn j=! £2 

• •— c to 
l to _ ~ 

- 2 -T 

- o r; £ 
“ °.2 

'TO 5 TO 
TO -2 © 
TO G- 
>»H O 


to © . y 
3 U TO 
£ TO £ 
1/3 at 


-c to w. 
0-0 0 
X TO *~ 

> 2 £ -o 

n to 

>> c 
to -o o 
-Q TO *5 
C TO TO 

3 « « 

1 | »• 
^ TO TO 

TO c C 
TO £ ^ 

6 ) 'E to 
To £ X 
TO | >> 
♦= 0 TO 
TO g 

■O TO „ 

£ £ o 
TO TO 

i TO C 'o 

■ TO O J- 

:i! to 

1 ^ d) xi 

■ ^ 12 f - 

> o £ . 

; TO o r> 
-TO o .2 
5 TO .ts 

i- m O TO 

> Ss ~ O 







Recommendations 





















3 g- 

® 3 

T3 3 

d a 


0) 


5 

!j 


CO 


§ 5 
© ® 
o -* 
c d 

CO 05 

co 


-< 


3 

CD 

CO 

S 3 

CD _. 
CD CO 
05 05 

a <8 

CO o 

s. °- 

§ "2 
3. 05 

l! 


cr 

“ —i 

-< d 
^ « X 


o 


£ 2 0 
a 

_ ® 

V>' TJ 

O O 


3 
CD 

0) 

If 


o 
3 
-g_ 

CD — .5" 
cr -*> *< 

f CD 
2 CO 

a 2 -o 
cd <a o 
sr 3 3 

|S | 

2. co 2 
a o ® 

CD O t*- 

3 CL O 

<o ,, _ 

0) 
5*T 


-o 

3 3 

CD O 
CD CO 


3 

CO 


TJ ,3 

CD CO 

S J 
* 2 2 
1.53 

a CD CD 

21> 2 
•< -? 

. O Q. 

g 8 G. 

3 -» CO 

X5 3 5' 
° 2 3 
2 3 - 

1“ 5 
o' o 


CO 


3 o. 3 

05 CD CD 

•< o. a. 


o o 

3 CD 

TJ X 

o d 

I! 

3 

*< 05 

I ® 

n 1 
o cr. 
cl o 

Cl 3 

5. a 

o ^ 

CO CO 
CD ^ 

x 2 

CD 2 
CD (/) 

cr. _» 
O 3 
3 O 

f! 

O 3 “ 
XT CD 

w a 


©"2 
CO o 

la 

■< CD 
CD 1. _ 
< - 3 CD 
g- = CD 
o 2 2 
= o or 
3 =r 

CD 

!si 

< a a 

05 *< 


CO "< 


Q. 


a cd 
2 x 
3 S d 

C/l — 3 
cr. co =. 

- 3 

*3 CD 

5' ° w 

3 CO 21 
£8 ? 
^ --o 
m »3 

| O 

c _* -» 

*§-8 s 

05 2. “ 

a 3 ® 

9- cd 2. 
53. CD 

_ O' CD °* 
! ! ! !' 
|8 1 


S-^TJ 

5. _ CD 

2 3 ^ 

3 § S 

2 o 2. 

o' o = 

3 ^ ^ 

05 CD CO 
3 2 Q_ 

£ o ^ 
CD 3 0! 
5 o w 
£ 2 * 
CD ^ CO 
CD 3 
O « O 

CD O T 
2 S' CD 
CD ^ ^ 

3 


jo 

£» 


T| 

CD 

£0 

CO 

3 


*< 

33 

CD 

TJ 

O 


3 2 3 
0) 5T 

3 2 w 
® 2 CD 

CD O O 

O 


W 

CD 

S 


o 3 .. 

2 2 3 

3 

d o' 

XT 2 
CD § TJ 

3 wo. 
^ S o 

S' If 

°<3 | 

CD qj < 
05 co 2 

1 s I 

3 8-S 

CD CO o 

5 w TJ 

2 CO 05 

§ p 2 
~<c g 

n -r ~ , 
CD to 

I 2 ^ 

§ ° 2 

3 o o 

o q co 

§ i i 

a | S 

05 CD g 

S S 2 

x ;■ n 

§ o 17 
r- 1 05 

CD CO 
05 CO, 
CO Co 

cr 2 


c 

a 

"< 


3 ' 

05 

—r 

3 

T5 

•n 

=7 

d 

CD 

0 

O 


3 

0 

a 

3 

cr 

d 

c 

0 

CO 

0 


d 

CO 

d 

o' 

S 

d 

3 

CD 

a 

CL 

c 

Cl 

d 

3 

—4% 

O 


O 


3 ' 

CO 


2 

0 

3 

3 

3 


d 

s 

3‘ 

05 

CD 

3 ' 

TJ 

r—T 

3 

3 ' 

d 

< 

© 

CQ 

3 

d 

3 

05 

CQ 


to 

3 

3' 

2. 

S' 

< 

d 

S 

0 

© 

3 

ca 

co 

3 

o' 


0 

3 

€ 

—*** 

d 


Sr 

3 

3 


© 

CL 


3 

CD 


jfoX 

CD ^ 11. 


TJ CO 


2 CD 

2 3 


CD 


3- 


Qj cr. —. 

o zr. 2 0 ) 

3 o CD a 

W = 2 ® 


3^-0 

05 ® O 

CO O 3 

CD ■ CD 


05 

3 

a. 


5*1 

CD 3 
CO 
CD 


CO CO 

o' ~T 2 O 

0^ co =? 3- 

o o "< " 

3 (0 CO 

t: ? d 
o 
c 
a. 

c o 

3 Q. 3 cr 

CD 


cd a. 

CO ■■< 


a 


O 3 
o O 

| 3 

If 

o ^ 

3 

zr 

0) 2 
3 CD 

O f , 

m to 
CD =L 


05 

3: a> 

§ a 

£U 

C* 3 

2 10 

CD zr 


IV 3 

5 ,<Q 

CO 

T3 

O 

2 

CD 


05 

3 

CD 

3 

< 

(o' 

05 

CO 

CD 

Q. 


CD 2 
O ° 
TJ 3 
05 3 

2 o 

CO -T 

0 CD 
TJ 3 

S. | 
8 § 

r, a 

=J CD 
2 3 


© 2 
3 05 

2 2 
2 a 

2 2 
2 ° 

3 9 ' 
- 1 05 
0) — 
3 TJ 

a 3 
2 
CD 

3 

CO 

05 

CD 

S’’ 

2 

•< 

o 

o 

d 

TJ 


d 


3 

CO 


CO 

3 


3 


0) 

3 

to. 

< 

co 

co' 


3 

CD 

CL 

to. 

S 

03 

3 

a 

co 

c 

2 

o' 

3 


CD 

a 


< 

2 

■< 


a 2 
2 © 

2 - 
g- cd 

2 co 

o c 

3 

3 ^ 

05 


CD 

2 o 2 


3 

CD 

TJ 

© 

© 

05 

CO 

cr 


c 

o. 

05 

CD 

3 

05 

(O 

CD 

Cl 

O 

3 

05 

CL 

CD 

-Q 

C 

2 

© 

3 

3 


3 

2 

CD 


O “ 
O to 

to. ® 

Q. CO 
CD TJ 

3 o 

Cl <-* 
co o 


*1 

3 


O § 
^ a 
o 

2 3 

to. CD 

3 Qr 
3 9 
CO 3 


co 


8 * 
3 TJ 

3 3. 
■“* CD 

2 r- 

CD CO 

g - 
co' -* 

§ © 

O 2 

2 ? 

f t 

TJ jo 

3. g 

o 4? 


CD 

TJ 

O 


O 

05 

3 

cr 

CD 


-< y 


co 5 - - 

s. d 3 

< i/i a 

ofl 

§ § ° 

® a 

a =r- 
2 a. 

05 5 - 

o a> 
o 

cd o. 
2 =K 

§1 

S-o 

a o 

O CD 
TJ O 
d 


05 

c 

3 

O 


2 

o' 

3 

0) . 

2^ 

I § 

co ca 

* o 


TJ 

CD 

3 

Q. 

3' 

ca 

c 

3 

Q. 

d 

S 

jc 


o c 

_ TJ 

to 2 
92. 2 
cr 05 


zr d 
^ CL 


05 (O Qj Q. T' —I 

3 ^ 3 CD 3 3 * 

CO r~. ■-* -r} —" 

^ “ i - 0) — co 

O CD —*> zl d 

l 3 S233 

2 (O CO a © O 

a o 2 3 

co 2 - d 

o a - ^ n 

c* 3 2 2 - 3 ~ 

2 d f 2 5 . 

“ — ,5 CD CL m 


0) CL 

o' 


S CD CO 

a o 
2 0-5 
to. 3 

CD 3 

a d g 

'o a 5 

o d x- 
a a co 

O 0) JT 
CO co O 

2 d " 
w 3 d 

o 

05 


© 
O 3 


05 v? d 
2 3 3. 
o' cd Q 


3 


55 3 ® 
3 O 3 

O _Q 


o-to 

d CD 

3 d o 
d 2 © 


3 3 Z 3 
2 2 sr w 


CO 


© 
a 

o 

3 

* 11.1 $ s 

0.2 3 0-qx- 
d cd co 2 o d 

£3 3 £3 = 

o 3 . i. % 3 o 

^ § $TJ ® 8 

Cl • 3 -* 3 

S-o 

o 


=• 3 


•a 

d _ 

3 co d 


2 © 
2 3 


o 

3 3 2£ o' 
3 d 3 c 

2 CO 3 

o' 3 ^ a 

3 CD 3 


d CD 

2 d CD 
d 3T 
0-3 2 
■ CO 
— “d 

CD -2 
co 3 
d 


£ ® 
CD 
3 


CD 


CD 

Ss 

05 


CD O O 3 

x. 2 ^ 2 


CO 


CO 


to -n 

CD 3 2 3 

ao < > a. 








;v: 



DO 










-*v w V 

^ 0) s 

§ 2. o 

a g; £ 

2 o' 

=> 

2. CD T> 

3 'O 2. n, 

CO O o n- 

—! ii. 


o 

■O 

<0 


u 

CD 

a 

CD 


CD 


° Si 

=~ o’ 


rr < 
“ 2 
S’ =? 


o' cd 
2 v> 
< CD 

II 


a 3 

”*’ -O 

rr o 

* S 

- 3 

O CD 


O 
CD CD 

~5 

3 0 

§ ^ 
c: o 
a x> 

CD O 
co 
CD 

a 

0) 
V) 


T3 

X S W 
1L> CO 
w CD CD 

tt s. 

CL 

-2. 9 
cd cr 
O o 


cr 

O 

3 

CD 

3 „ 
CD G 
o O 

2 3 

o'-g 

co o 

5 CD 
O 3 
x- V) 

V> o 
to ^ 

o i 

!i 
® "8 

X ™ 
*0 a 
cd a 
5'o 

2 0 

Q. o 

3 

CD 

O 

CD 

(0 

CO 

£ 


CD 

=5 3 

to o 
° x 

to 

00 <r 
CD § 
CD O 

ft) X" 

o y> 
< =*• 
3 3 
CD CD 
co o 

a cB 
E S 
i- 

__ co 
:T 
CD o 

P 

3 O'¬ 
er. cd 
o _ 
o a. 

CD 0! 

a o 

3 | 

I 5 


33 

n> 

or 

til 

cr 


0 

3 

0} 

3 

a 

a 

n> 

cr 

o 

'*■4. 

*•* 

Sr 

? 

& 

5 

<Q 

O 

*>*. 

3 

CD 

? 


<g 

I 

W 

CD 

5 

0) 


O 

to 

"O 

O 

to 

Si 

co 

•-C 

to 

CD 

3 


3“ 

CD 

T3 


D 

5’° 

3 


CD 
O 
O "- 
— CD 

. -*~t 

3- CD 
CD 0) 
~a cu 

O Q 
CD' -r 
O CD 
r* 0 ) 

CO 

o 

3 

CO 

o 

CX 

CD 

CO 

3 

3 

CD 

c 

co 

CD 


3 
O 

o 

3 

CD 
3 

r~+ 

Q. $ 

c a 

2. O 

3 c 

to Si. 

"D — 


T3 

O 

O 

■O 

CD 

cr 

*<: 

O 

o 

a 

5' 

3 

CD 

3 

CL 

I 

—4 

C 

cr. 

o 

3 

co 


C T 
CD 
3 
CD 


O ju 
3 5 
Q- 

3 o 


o 


2 .cr 
S cd 
Cd 3 
cr. CD 
O -• 


2 3 

Q. 3 


cr 


TJ 


CD 

O 

*-» 

C 

to 

CD 


<0.3' 
CD CD 3 
3. < TD 

2 a 3 

o < 

33 CD 

3 3 

^ §2 


CO 


5’ 

0 ~ 
*0 c 

co cr. 


O 3 

a a 

co' 

5‘ *o 
3 o 
33 w 

0 3 
< to 
CD „ 


T3 

O 

CD' 

o 

o 

33 

CD' 

o 

<' 

CD 

CO 


CO 


s 

CD CD 

5.1 


CD 

o 3 

O -o 


CO 

33 

CD 

O 


CD 

>< 

CT 

CD 

a 

CD 

CO 

O 

2 

cr 

O 

a 


o 
3 
3 

CD 
3 
O m 

jgr - 

(D c 
o O 
cr. 3 

< a 

CD » 

w o' 

CO O 

c y> 
o 

O' 3- 

0) | 
<j) 3 


=;• dj 


O 

o 

< 

CD 

3 

CO 

CD 


CL 

CD 

< 

CD 

O 

T3 

3 

CD 


O 

cr 

“o' 

o 

<’ 

CD 

CO 

CO 

c 

o 

0> 

CO 

rr 

CD 

a 

rr 


O 

S 

CD 

o 

“*• 

5* 

CD 

W 


o *0 
■“*"♦» 

CD 

rr co 
CD CD 

^ I 


a cd 

—t 

<D 

5* 5 

cd cr O 



—1 

33 

a 

0 

~o 


CO 

CD 

CD 

3 

a 

3 

CD 


a 

3 

2 

up 

3 

2 . 


CO 


CD 

3 

H 

H 

a 

a 

CO 

3 

CO 

a 

X 

0 

—* 

-0 

~o 

55' 

m 

0 

0 

CD 

33 

to 


CD 


(0 


to 

3 

0 ’ 

CD 

a 

0 

2 

3, 

a 

O 

0 

< 

3 ' 

a 


to 


Cl 

a ® 

JD Cl 


CD 

_. to 
=r o O 
3 3 2. 
co cr 

CD CD 
o X w 


CD 
rr 3 
co- a 
w CD 


Q. 

CD 

'-t' 

a>. 

to 


O CD 

=r. 3 x 

O 0) _ 

3 ^ 5 

3 to CD 
3 w T3 

Q) 3 

3 

O. CD 
_ O 


a> 

•< 

Cr 

CD 


3 


CD 
O 
O 

3 

31 —1 3 

3-*< cd 

® ® 2 

—*. —1 CL 

a to ® 

o 5’ ^ 
$ 9 o 
5' 9 ° 
to 3 ’ - 
CO to 3 

§. CL-O 

V CD CD 
CO CO 3 

0 3^ 
to X 

o a 


o 


to 




c-’ 3 

I o 

3 3 

cd a 

3 5' 
(0 3 


o 

co 

m 

o 

T3 

3 

O 

c, 

m 

o 

_( 


o to 
CD 3 
CO o 

1. a 


CD 


O 


a cd 

< -3 

■ ^ O 

a cd' 

s a 

CD * 
<0. O 
O 3 

a. 3 

2 C 

3 3 

■:* 

p 

to 2 

a 3 

CD 3 
Q O 
3 CD 

5’ w 

to Q> 

§ g. 

1. o 

2. ID 

3 cr 

co =- 


a 

a 

5’ 
— 

3 O 

t 3 

O ID 

o 2 
cr -* 
cd' 
o 


ID 
<• 3 
O -< 

y o 

co a 
CD CD 
2 O 


O J 

cn a 


3 a 

CD O 

-* CD 

a a. 

CD o 

a 3 

a a 

3 rr 


G 0 
o -> 
< 

2 a 

ID <0 
CO 

CD CD 

- -o 

to o 

2 a 

< 

S’ H 
cd a 

CO CD 

S' co 
a | 

2 3 
a 3 

in ^5 

3 _ 

§ a 

to o 

2 I 

CD -• 

a o 

„ 3 

ID 

3 W 
a O 


CO 

CD 

CD 

O 

>■"* 

CD 

a 


S. £. 

O CD 


3 

CD 

*™n 

^ 5 

O -r 

“* CD 
-* to 
a T3 
CD CD 
Ci 

|a 

3 rr 

3 CD 

o' "2 

1:3 a. 

0 2 

o a 

c 

CD 3 
CD CD 

a id 

5 'g 

-O CD 

a; 

CD O 
03 

CO CD 

3 a 

IB 

-* a 

S- a 

2 a 

X CD 
CO 
a o' 

0 -a 

-O a) 

3 3 

CD 2 

3 a 
S rr 
a cd 
to 

a id 
to 3 
a cd 

f § 

3' ■< 

^ CD 

c a 
a a 


CD CD 2 
W 

Q_ CP "O 

o 

a S a 

c =-. 

a a 

CD CD CO 
CO 3 a 

co cl O 


o 


a 


a 

CD 


3 h 

as 

a to 
C CD 

a o 

5' “* 

CO 


o „ 

a CJ 

3 § i 
m e 0 
a cd o 

CD <0 2 


a a 
55‘ ® 

a 

a 
s 


CD 

to 

•3 

CD 

O 

(O 

a 

o 

c 

a 

a 

CD 


3 
—* 
O 

3 

a 

o' 
3 
CD 
3 

a 

CD 
CO 
CO 

co C 
=r 3 
CD T» 

a 5' 

a 3 

2 3 

cd a 

3 CD 


3" 

to' 

a 


a 

CD 

CD "2 

3 


o 

I §• 

2 . to 
CD O 

a 3 . 

a 

O CD 

C <0 

1-* 

cd a 

CD CD 

II 
»? 

— ' —4i 

3 T3 
•O 2 
CD O. 

I-E 

f! 

x ~o 
to W 

<0 a 

s|- 

to -J. 

= I 

® a 

o w 

II 

5 2 


= 3 a to - 


CD 

<_ 

o' 

c 

to 

3 

X! 

O 


“ CD 
X3 CD 

3 ® 

a a 

CD 

o o 

to 

o 


a 


to 

a 

ro 

CO 

> 

o 

X 

o 

a 

O 

c 

z 

a 


O 

o 

3 

o 

c 

CO 

o' 

3 

CO 

CD 

3 

a 

35 

CD 

O 

O 

3 

3 

CD 

3 

a 

a 

o' 

3 

to 


O 

3 

a 

CD 

3 

a 

31 

3 

ID 

3 

O 

a 

> 

CO 

-o 

CD 

o 


H 

a 

CD 

35 

O 

*3 

o 

to 

CD 

a 

35 

~T 

o 

CD' 

O 


03 

ID 

o 

X 

CQ 

—I 

o 

c 

3 

a 


H 

a 

CD 

S 

CD 

CO 

a 


CD 

33 

O 

3 

3 

■c 

3 - 

5D 

< 

CD 

a 

CD 


I 

to 

CO 

CD 

O 

C? 

o’ 

3 

CO 


to 

a 


o 

o 

z 

H 

m 

z 

H 

CO 


fO 

ro 


a 

CD 















(/> 

<_ 

<. 

c 

•CZt 

■ ' 

•0 



'O 



0 



a 

q 

o 


(D 

o 

o 

<r 

Ex 

o 

Q 

CO 

*-+ 


o 

<5‘ 

o 

cf. 

(/) 

rD 

c2 


CD 

c 

r -^t- 

CO 

CD. 

3* 

CD 

Q) 

cr 


X, 

c 


a. 

o 

d 

ro 

.O 

to. 

2. 

CD 

c 

TJ 


*o 


o 

3 

< 

-3 

CD 

(0 

W 

£ 

O 

CO 

CD 

O 

CO 

O 

CO 

CD 

s 



o 

3 

cn 


o 

n\ 


—< 

r) 


o 

q 


































(Q G 3" 
W (/)' 
§ 05 
z* * 05 

IT fl) (t) 

=t o 


TJ o> 

g o ® 

O Ji! 

<. g c 
CL CL -j 
G C 5 
cl (p 3 
—* - <d a. 

2 w 2 § 

—} I*—** ■•• <. — 

„ CD *< 

5 o 

CD =C 3 G_ 


CD -i, d 
* CD 2 CD 
X> oo O cn 

=' a. o o 
“ CD 
q: -* c/5 _ K 
m 3 C 

1 cq 5 - 3 
■a u a 
o 8 3 w 

O 3 CD 
G c /5 G O 

a. - - - 
~ c ® _. 
5 2 * 3 
w o' g -o 

5' 3 3 CD 

< < 3-. 3 

O S 5? m 

< = =; 3 

S cr ® S 
“• cd m ss-. 
5' „ 05 o 

o & V. 

2 cl' 05 o 

CD ' = 

1:2 is 

3 «- CL CD 
CO § 

—•» 2 2 "o 

3 =? O o. 
a CD O CD 

w ® 3 a 

=f » T5 * 

O (TJ — • 

3 § a 5 

z. =■ =» a 

5 CO o 

® of 5 2 

S o * O 

3. G "O 

olg< 

oj 2 "cd o 

05 c/i' 2 T 
O fD A ^ 

5 a 8 ^ 

G 2 X3 'g 

05 q G 05 

V-L —* —\ 


o a? g 


2 *9 S 


0 

O 

d 

~ 

S’ 

05 

05 

05 

05 

0 ’ 

0 

At 

—-t- 

3 ' 

05 

O 

c 

T 

3 

O 

T5 

3 

O 

0 

G 

~o 

G 

—T 

S' 

y> 

o' 

O 

05 

ex 

G 

3 

05 

5' 

CO 

S’ 

G 


2 $ o 


U ar - “i 

-1 S Sf 

o 2 ro 

' k~ A> 


o g 3 

I 

j 3 « 

CD O W 
-**< — 
o o 5' 

CD -' O 
3 =*5 O 

2 < 3 

CD ^ CD 

•<; 

S' CD W 

2 o S 

o 55 f 

CD CD 3 

2 £ g 

CD 3 

§ - 5T 

S ® cr 
3* "O CD 
Q O 2 
CD CD o 

3 2 CD 

</)«'*£. 
g g £ 


CD o 3 C 

—*■ $ 3 O) 

O) cd ~ 


—4 ”r • •**t 

0 g 5 


eg » g> 


< 2 =r <0 

CD $ C —. 
d „ o o 

c 5T ~ g 

CD 2. s; ~ 

G •=* 8 ^ 

O CD '— ■< 
-1 X 3 G 
C T3 ~ 05 

05 o 33 - 

® S2.-0 

S g 5 

§ £L CD 
rt CD a 
QJ A „ 
3 CD CD 

3 1 
$ SL- 

® C ? 

g ^ 5 
^ ai-g 
-• ® o 
3 W T3 

C "D g 

O < 1 > 
^ o a. 
CD CD 

^2-3- 

CD ^ cc 
05 (D -1 
ui - 


O =• T3 
” (5 A 

o a a:. 
c/5 -» G 
GOO 

— cr S’. 

O CD C/5 


3 O) cd 

=;' o> 0 


sli 

O CD 3 

AA O 


O O CD 

J « S! 

<d ^ a 


S A ^ 
G 3 O 


0 0 0 3- 


'C 

HI 

a 

< 

G. 

O 

Er 

G 

to 

05 

S 

05' 

—<■ 

O 


05 

S 

o' 


3 


“A 

Z5 

G 

Aa 1 

"w 

s 



C/3 

“ 

G 

G 

CO 

G 


0 


CO O ~+ 
O 05 o' 

11 ! 

"2. G 3 

®. § CO 
2 05 G 
05 G 3 
3 G 


—. 

O 

d 


—- 

O 

<0 

05 

< 

O 


® 

CD 

A" 

3 

“< 

3 

3 

3 

<_ 

O 

“A 

5' 

3 

o' 

G 

•< 

CO 

G 

O) 


a o cr 

3 cr. m 

G 2 « 

2 S « 

G CO 2 

CO /AA 

G o ‘g 

3 C 2 

o -o 3. 

— • Vi 05 

^ CD 

G 2 2 

o m G 


H ~ C5. 3 
3- ? G ® 

00^0 

S S' s 5 
2 ■ g g-; — 
G o ?* 0 Si’ 

CG ® 5 ^ 3 

2 J ‘g O CD 

G G g. —• G 
_ 3 c/5 3 G 

-? I e1 3 

CL 3 O G ^ 
CD G 3 3 

O G 3 2 O 

3. CO -3 =*. G 
o ^ 3 X 
5‘ q C CQ QJ 

CO g 52. ^ 3 
•-* 3 —•< -/ -■ 

?■?!“ s 

o 3 ill 

o ® ® ® 5 

? r s aa 

g 3 -g ® s! 
“ ^ 8 
-S o 3 a 0 

Gc±2o/~» 

a 2 5 -8 J 

05 2 v) 0 (D 

G 5 05 O 

® CD 3 *§ 
o 05 to 2 
5 1 *0 =. 

< G =f w 
® O ^ G 

3 o 05 o' 
a ■* (c 3 
a O 3 V5 

§;CO ® g 

is.*? 

| to 2 s 
s* o 
^ o » c 
G 3 _. 5 - 
3. 0) W “■ 

§ 28 8“ 

G C 3 G 
3 G 3 J 

G 2 G C 
_ G 05 05 

w -o 2' ® 

3 ® G °- 
X S a § 
GO' ~ 
22 , J 
G 3" 3" 

• -~ G G 


mm 










...v-y.;-.:.'.;:.:-:-:.■•••• ft'- 























—-D j} > H 
U 3 CD CL 3- 

?co 57 3 ® 

m | 5' 2.' 00 
m 3 3 w cu . 

03 35 ^ 

CD C?- (T-, 

C « -n o a 

3 o 11 3 < 05 

a. a. „ CD w 

CD CD T3 

? i 3 -a-I - 

9>o^!EE w 

II"IfI 

3 ^ g 0 a 

§ ^ I £ $ ? 

r* & ~~ ■ rr tj 

O Q 03 3 C/5 •"> 

3 5 S a o ?. 

»2. 5 -* w 

§ a s, - 3 o 

as.*®?® 
§ 0 5- 3 3 

3 3 ? CD ^ 

05 < O 5. 2 

® 2 ® 5 cf 

S ! s § 3 ° 

SL ^ < S, ^ 

a) m o o n 5 

1/1 3 o 2 o 03 
cr <. 2 5. c <Q 

^ ^ of 77 ^ 
O § c 2 a 3 

2 si <. 2 

2 2 § ~ o o 

© - 5- 3 § 

3 n 05 $2. 05 

o _, 2 d a w 
cd' G 1 h Q. 2 cd 
m cq <75" 2. cd g 

2 =j' 2 ' o 2 

11:111 

TD <Q I - 2.-0 

X ^ ' D) < o 

a Oca 3 ? 

£D vQ .... 

„ W ^ 1] !S i; 
S fl! S C 3 ® 

® 5 ‘ S» 2 ® 3 

p- ~ Q o M ® 


O O O' 
CD _ ® 
M <D cq 

s 

R 05 5 

^ R 2. 


■ o o o ^ 
g tT3 j 

-2 J® « 

1 ~ w 2 o 

3 <d a 2 __ 

^ O Q 05 55 • 
■CL ® ^ 3 W 

- ffl “-5 a g- 

o cr o D r. 

- a O 03 3 co 

o' 9-. =S! -0 M 

2 2 2 2 2 
o _ 3 ><• "C 

- 05 O O ^ 

3 w I 

-Ho ~ o o 
or 2- m 2 3 

® IB c » 2. 

‘ ™ £ g *- 

■Its fa 

■ tgS-I ® 
8 S 8 ? l 

O 2 , 0 ) T3 — 

3 5 ~ 3 8 
• 2 2 o £• 2 . 

i-^-rScr 

C O - CD O 
0) 05 r— Cl o 
— X3 =T _. 

O ~ ® 3 _ 

^1231 
3 3 a ® i 
- ® e 9 > §: 

§ 2 . o CD -o 

a, 3 § I 

3 ® 

a £ 5 5 - 

Cl <■ 

3 O 0 CD 

la ?:» 

3 »-*• < 3 " CO 

CD O 2 ® ® 
3 -3 —c -* Xv 

33 o 2 CD 03 
n 4 ® w O 

® CD 2 ^ 

„ 3 m © » 
OO O ■< 
-*- CD CD ZT. 0> 
Crt O < ^ 

x_P CD CD 

® =» CD *=• O 

® 5g§.a 

w CD- u 2 O 

Is ® go 

1 3 R 1* ® 

2 a -o » 2 


2 mg 2 .co 

S-ci S | § 

O 5- CD 5 =5 


2 3 O ® ® 

f »!' ! 1 ® 

W X- O or w 
< Z l/) (D ” 

a ® a a 

® Q- w $2 3 

| s g. a i 

Q m ® « 


o Rcd » 

H 11 g> = 

CDCDWO-- 
(/) 3 5 CD C® 

■ g 2 I 3 3 - 

, CD ® c 3 3 

Q (/) CO (D 23 

o cr 3 n 

< 3 5 <« 2 

® a ® o, o 

3 g O » | 

, (D W < a ^ 

a a 3 „ 3 

cd cd Q- or v, 

o 2 W =- a 

i S 5 8 | 

?o ;? Ei 

co — a cr o 

CD O Crt O 35 

I 8.2 f l 

“go m o 

a a O 5‘ • 

o CD O p* 

CD W CO O O 

-■* _ or 

CD O CD O 

01 -5 J q 2) 

® cd a -o 

n ID ~ ~ 

a _q w -; g> 

w C B3 *“ ”■ 

O ffl - 

or w - 

CD o 


E 05 CD 

O q ffi 


—* o '^< 

®2 cr3 3 

^ o g. ® 

o is as -, 3 


I? co c/> 

05 TJ 

05' 5 o 

CD CD x- 
r> zz~ & 




2,1.2 State Government Level 












:i;ia 




-o 


< 

a 


3 
0 
0 
—i 
< 
o 
CD 

5 

3' 

3 

CO 


3 


« -a 

% I 
f S’ 

3 0 
0 
CD 

CD 

_Q 

C 

TJ 

3 

CD 

3 


O 

O 

0 

0) 

3 

a 

V) 

c 

TJ 

TJ. 

0 
0 
—1 
CD 
-O 

c 
—1‘ 

CD 

3 


co 


(/) 

o 

3 

CD 

a. 

c 

0) 

0 

V) 

0 

co' 

3 

0 

3 

3 


cr 

2 

3 ' 

CO 

3 

O 

3 

CD 

O' 

< 

TJ 

CD 


5 ? 
<n cd 

Q - j - 

5 ® 

s 0 

0 0 
TJ 
CD 
O 


O 

TJ 

O 

3- 

0 

CD 

C/! 


0 

-Q 

C 

—i 

0 

CL 


a 

CD 

CD 


TJ -0 

o 0 

<2 6 ‘ 
0 Cl 

3 O' 
3 St 
0 

0 — 
3 0 

CL 0 
3^ 

c 3 

I 

3 
*•< 

xT 
c 
0 
3 
0 


3 

O 

i 

3 

0 

i 

3 

0 


3 


X> O 

0 

2 0 

0 -a 
3 ~ 

< 0 
< o 
O o 
° 

0 5 

£ 0 
0 - 

3 3 

ST. 0 

0 o 

3 O 
— —. 

3 a 

0 0 

a a 

r~+ 

3 

0 

3 

91 

0 

0 

0 

0 

3 

3 

o 

o 

0 


3 

0 

0 

0 

O 

*< 

3 

3 

3. 

3 

O 

x- 

0 

c 

0_ 

0 

0 

C 

TJ 

0 

, 

5' 


3 

3 

3 

, 

0 

0 

O 

0 

3 

3 

3 

TJ 

0 

3 

0 

3 

0 

O 

0 

0 

0 

3 

CD 

CD 

3 

C 

O 


0 

o' 

0 

0 

0 

3 

3 

2. 

0 ' 

0 

0 

3 

a 

0 

3 

3 

0 

2 

C 

0 

3 

0 


0 

0 

QO 

0 

3 

3 

0 


O 

% 

0 


-A 

o 

3 

■o 

0 

3 

0 

3 

> 

O 

•b 

o 

CD 

0 

3 

3 

0 

c 

0 

3 ' 

CD 

0 

TJ 

•o 

—t 

o 

■o 

3 

0 ' 

0 

-g_ 

0 

3 

3 . 

3 

CD 

0 

3 

3 

0 

O 

3 

0 

3 

C. 

CD 

r —♦* 
0 
O 


3 


O 


0 

< 

0 

o 

TJ 

0 

3 

3 


O 

3 

0 


O 

3 

0 

3 

3 

3 

0 

3 ' 

0 

3 

0 

3 

o 

0 

> 

o 


o 

CD 

0 

3 


3 

0 

3 

r“ 

3 

CD 

0 


—( 
O 
0 
c 
3 
0 

< 

0 

0 

0 

3 

3 

3 

0 

3 

0 

CO 

0 

3 

0 

§ 

0 

0 

0 

$ 

SI 

0 

—1 

3 

0 ' 

3 

O 

0 

0 


-< 

0 

0 

3 

0 


H 

3 

0 

3 

c 

0 ' 

0 

0 

3 

3 

0 

0 

3 

o 

3 

0 

3 

=f 

0 


3 

0 

0 

C 

3 

0 

-n 

< 

0 

o 

—1 

•< 

c 

3 

0 

O 

o 

c 

3 

3 

0 


13 

ro 


00 

c 

-Q 

m 

3 

< 

0 

O 

3 

-< 

00 
—( 
> 
n 

_n 


0 

3 


C 

3 

3 

0 


y ~ 0 3 

< <• -3-CO 

3 2. 0 3' 
o o 3 0 

3 Q. 0 

ig® i- 

n> ~r 3 TJ 
= 0 0 ® 

3 w o < 

^ 0 CQ 0 ' 

© m 0 o 
3 33 
II CO. y> . 
x? 3 00^0 


§ 


O 

TJ 


0 


0 


0 




0 


0 


S 


o' 

H 

0 

H 

3 

0 

3 

0. 

2 


0 


0 ' 

3 

0 

0 

< 

0 

0 ’ 

c 

0 

0 

TJ 

TJ 

c 

O 

0 

0 

5)' 

3 

0 

<_ 

—+ 

3 

0 ' 

O 

0 

s 

O 

3 

0 

0 

»< 

0 

c 


O m 

3?^ 


3 3 

»co 

CD - 

a 5 


3 0 0 3 

3. Q) 3 

5? 0 3 a 

. $ f S’1 

5T 0 O CD O 

C O 3 O 

£ 3 3 0 

C 3 3 ^ 
3 2 0 cQ 
3 0 § 

0 ® 3 

Q) o 0 
o- m 3 -• s 
3 3 0 o o- 
— - CD 3 

2. 5' & 

o' 

3 

0 


0 
X 
TJ 

2 O 
2 0 

0 


sa 0 
s 2 


3 

CO 


0 o 
o ? 
0 o 


5 0 »• 

2 0 

3 0 = 

° ^ 3 

“ CD 0 


o <. 
O 0 


o 


3 0 
■< 3 
=♦ 3 

0 0 

O 
O 
0 


c *£ 

3 O 3 
“ X- 0 


m 

0 

CD 0 


3 


C 
3 
0_ O 

TJ O 

0 0 
O 

=?- o 
o 
0 


3 3 
O 0 
3 0 
0 -• 
" CO 

3 c n 

—*■ r~ 

7 ? 3 


X 

TJ 

0 

3 

3 


C 

TJ 


3 

0 

3 

0 

CD 

0 

3 

0 

3 


0 
c 
3 
o < 


3 


3 


3 

_ 0 
0 3 
0 

0 2 


° =r 
0 5» 

■§ 0 
0 0 
0 

CD 
O 


< 

0 
o 

— 0 
0 0 


ro 

ro 


O 

0 

3 

0 


> 

a 

3 

3 

0 


cn 

c 

TJ 

0 

< 

0 

O 


0 

3 

3 


3 

o 

TJ 

0 


O 

3 

0 

H 

3 

0 


3 

0 


TJ 

O 

3 

0 


> 

3 

0 

=fc 


0 o 

S-. 0 
o 3 . 
3 


0 

3 

3 

0 

=* 

0 

o 

<■ 

0 

3 

0 

3 

0 

CD 

0 

3 

0 

3 


$ 

0 

0 

I 

0 

0 

—1 

3 

0* 

TJ 

O 

0 

0 

0 

0 

0 

3 

0 


3 


co 

o 

c 

3 

3 

5' 

0 

3 

Q. 

0 

3 

0 

s 

*8 

3 

0 

3 


3 


0 > 

0 3 
3 0 
a -o 
0 c 
3 0 
3 5 * 
0 0 


-a 

—1 

o 

TJ 

0 


& 

0 

o 

3 

0 

CD 

0 

3 

3 

•< 

3 

0 

n 

o 

3 

3 

c 

3 


__j H 

3 3 

0 0 


0 

3 

0 

CD 

0 

3 

0 

3 


CO 

0 

3 

0 


0 

J 

c 

3 

0 

3 

St 

3 

0 

I 

o 


3 

CD 

0 

O 

3 

0 

< 

0 

3 

0 

3 


ro 

co 










The organisation could be flexible in order to enable it to respond to changing work 
load and work conditions 
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inventory control would include tools required tor 0. & M. of the system, although new 
purchases for these may not be as frequent as for stock materials for repairs and replacement. 
Requirements have to be checked at intervals. 
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For optimum output from each of the operating staff certain modern business principles could 
be introduced such as: 












M.situation,deficiencies, deviations etc., based on facts and figures. 



Appropriate schedules of taxes. 


Investments in new capital improvements 
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ANALYSIS OF FREQUENCY OF STORMS 
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HYDRAULICS OF SEWERS 



























A reduction in the value of n' has been reported with increase in diameter. 



3.4.2 Flow - Friction Formulae 
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4.2,2.6 Flushing Manholes 
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Approximate quantities of water needed for flushing are as follows: 
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FIG. 6.1 : CL ASSIFI CATiQN OF CONSTRUCTION CONDITIONS 



























The settlement ratio r sd therefore, indicates the direction and magnitude of the relative 
settlement of the prism of earth directly above and adjoining the conduit. 
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FIG. 6.10 5 CONDUIT IN TUNNEL 
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TABLE - 6.5 


VALUES OF LOAD COEFFICIENTS,Cs FOR CONCENTRATED AND DISTRIBUTED SUPERIMPOSED LOADS VERTICALLY CENTRED OVER CONDUITS 
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- or— 

2H 








0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.2 

1.5 

2.0 

5.0 

0.1 

0.019 

0.037 

0.053 

0.067 

0.079 

0.089 

0.097 

0.103 

0.108 

0.112 

0.117 

0.121 

0.124 

0128 

0.2 

0.037 

0.072 

0.103 

0.131 

0.155 

0.174 

0.189 

0.202 

0.211 

0.219 

0.229 

0.238 

0.244 

0.248 

0.3 

0.053 

0.103 

0.149 

0.190 

0.224 

0.252 

0.274 

0.292 

0.306 

0.318 

0.333 

0.345 

0.355 

0.360 

0.4 

0.067 

0.131 

0.190 

0.241 

0,284 

0.320 

0.349 

0.373 

0.391 

0.405 

0.425 

0.440 

0.454 

0.460 

0.5 

0.079 
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0,379 
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0.481 

0.505 
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0,6.50 
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0.546 
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0.740 
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0.391 
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0.524 
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0.673 
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0.742 

0.766 
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0.318 

0 405 
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0.639 

0.673 

0.701 
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0.800 
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1.2 

0.117 

0,229 

0.333 

0.425 

0.505 
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0.711 
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0.820 
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All pipes used on the work should be tested as per the IS specifications and test 
certificates of the manufacturers should be furnished for every consignment brought 
to the site. 
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Coupling off-balance 6 . Relief valve chatters 
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Symptom 6 : Fast wear of packing or plunger 
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Excessive pressure 2. Grit/Dirt in liquid 









p.55 Outdoor at places of heavy rainfall. 
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Supply Voltage Range of Motor rating in KW 
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SELECTION OF MOTORS BASED ON SUPPLY VOLTAGES 


to 

co 


to 

03 

W 


-J 

































CO 

<p 


(f) 

5 





TABLE 9.3 

MARGINS FOR MOTOR-RATINGS 


3 Q- 

0) cr 

<3 ® f 

-v co 2. 
M CD. o 
CD co 

CD 2 . Q) 
O CD £ 

Q d CD 

3 ai S 

3 co -* 
^ _ CD 
§ O CL 
CL -n £» 

CD ^ CO 

Q. o -o 
<. CD 
QJ Q- “• 

8 ® 3 

O 3 
O 0) o 

3 co £ 
3. 5'3 

CD' w ^ 
Q- O co 

5' o 5> 

n: = 

m — 2 

z CD 3 
0 00 8 
W ^ O 
CD O 

n 2, 

§• CD 


CD 

® a Q 
P- < a> 
5 ' co 
CQ w 

3 ~ 

gj 


H § 

=■ g>. > 

3 * =■ 


* —■> 

CO CD CO 
3 - o 

o 2 co 
£. 3 =T 

a. 3 g 

SL 2 a 

CO o 

O ® ? 


CD 2 2 

5 ; 2 . © 
® 9 *. 

a ” 5 

-r CO 

S o 8 
— £.3 
cd a - • 
a> z: o 

CO Cf C 

O co C 
3 C CO 

5T cl 

o 2 S 

*•* CD •< 

3 o r~ 

co ^ a, 

CD 3 
r* 3 9. 

















-» v> (7) 

o c K 
o cr o 

O c/i c 

7s 2 I 


o cr a. 

11 

2. © 5 

P 3 CD 

E as 2 

~ a 5 
a -g ^ 
Woo 
® s’ o 
W S’ O 

^S* 

o-n^ 
_ 0) o 
2 u> < 

® ® a 

•O o o 
1 o = 

III 


a. cr 
a w w 


° w 6’ 

o a ? 

O o 
o w 3T 
0) =r 
G. a 

® o 


C 

<2 

3 

3 

<a 

05 

~n 

a 

c/> 

3 

—i 

c/s 


3" o 

ct> -* 

CD 2 

$ 2. 

<x> 55 __ 
3 £i Z 
a-. -■ O 
Q) O 
— 3 g 

® ^ w 

® § v< 

CD ® C 

w -o a 

O O o 
-♦' w o 
0) c “« 


11 5 

w 3 w 

C CD CD 

cr 3 _ 
2 ST 2 
a> — o 
=r. tj < 
5 o a. 


g co o 

o CD "O 
2- 0) cd 

O'"'—' 

2 ■ 0) 
c/s cr a. 

a> ^ § h 

CD O « o- 

o 2 05 ® 
3 —* 
CO § CL C 

|iT2 a 

-■DEO 
=5 — X5 =3 

S S’ 3 w 

CO X CD O 

2 . a e "* 

S' -Q -r, 05 

o. e.-p 

* a 2 | 

?o j s- 

m * a s- 

"mo 

g-i 3C § 

o | 

7 ci o — 
CD ^ a =J 

o G 

(T) 2 7 o> 

j§ 2 a CL 

^ a -• =r 
3 3 ,3 gr 

CD CD ^ o 

2 05 3 » 
'- 55 O 
Crt O. O 3 

«So‘! 
§? o 3 W 

111 I 

® *< f 

—• c/> o’ 
WOO 

o 3 c 

§ 2 3- 

^ a. CD 

9 3 D 

— CD o 
3 V> % 

0 ) cr 3 

"3 CD 05 
T3 ^ ~ 


—•o 

o a a 

3 _ 0) 

tfl o’ c 

$ 5 C/5 

or cd < 

Ss 
® I §. 
5 o 3 ' 
CD JO 


-si 

co 

























CD -2 

05 

c 


CD 

—» 


a 

CD 








(D 

2 

o 


O 


O 








o 

5 

3 




€ 








o 

S 

3 




CO 









a 

o’ 

n 

O 

m 

o 

> 



DO 


—1 

3 

3 

C/5 

05. 

o 

O 

o 

2 

a 






</> 

3 

CD 

CD 

<■ 

3 

'—1 

z 

S 

3 

Q 

o 






3 

3 

CO 

O 

c/5. 

O. 

33 

'<. 


a 






O 

2 

Q 

s 

C/5 

05 

o 

3 

CO 


S’ 

3. 

o 

d 

o 

—1 
a 

3 

CD 

3 


~~r 

a 

o 


S 

3 


3 

s 

3 

CO 

3_ 

s. 

2 

o 

c 

C/5 

05, 


2 

•< 

3 

o 

2 

o 

~T* 

-<r 

CD 

o 

_> 

a 

3 

a 

a 


<D 

05 


3 

CO 

05 

CD 


CD 

—+s 

05 

O 

3 

CD 

3 

3 

T3 

3 

05 

■-C 

O 

~o 

CD 

0) 


05 

c. 


—*♦' 

3 

O 

ID 

CO 

H 

O) 

a 

o 

3 

O 

N 

3 

o 

O 

•c 

2. 

r~* 

a 

3' 


3 


o 


3 

CD 

o 


3 

>—> | 


3 

CD 

a. 


a 


05 


a 

a 

p~\ 

■< 

a 

o 

o 

a 

CD 


CD 


05 


r~ 

3 


3' 

3 

05. 

5? 

a 

CD 

c 

3 

a 


3 


a 

o 


05 

__ 

O 

CD 

CO 

o 

o 

3 


a 

a 

3 


3 


— 


o' 

S 

3 

a 

o 

—i 


o 


O 


a 


3 

a 

o 

a 

3 

CD 

—i 

o 

< 

3 

05 


a 

CD 


a 


O 

CD 

O) 

*~! 

CO 

3 

o 

a 

05 

3 

a 

CD 

<**♦• 

to 

3 

a 


C/J 

o 


3 

3 


a 

c 

o 

O 

$ 

3 

o 

a 

05 



—i 


a 


CD 

3 

S3 

3 

O 


3 

CD. 


—» 


SL 



a 

o 

a 

— 

o 

05 

cr 

o 

05 

< 

o 

a 

05 

cn 

C/5 

S’ 

a 

CD 


3 

o 

X- 

05 


S' 

a 

§ 


3 

C 

05 

CD 

o 

o’ 

3 

o 

c 

a 

o 

§ 

3 

CO 

a 

a 

o 

o 

r~ 


05 

a 


a 

CD 


a 

o 

o 

05 

O 

•“*» 

a 

3 

a 

CD 

o 

S’ 

05 


o 


3 


c 


3’ 

3 

o 

3 

CQ 

2 

S 

a 

CO 

CD 


c 

a 


o 

3 


a 

a 

*< 

5' 

3 

3 

a 

a 

3' 

3 

T3 

—i 

3_ 

CD 

—i 

3 

k 

o 

—I 

:*r 

3' 

< 

05 

< 

CD 

C/5 

a 

c 

3 

a 

5' 


a 

CD 

a 

—1 

o 

< 


bles are 


s 

CD 

3 

a 

CO 

a 

3 

O! 

a 

3 

o’ 

3 

o 

a 

—t 

3 

r~+ 

3 

3 

a 

o 

c 

a 

a 

CO 

O 

05 

3 

cO 

C/5 


a 

CD 


3 


•< 

a 

o 

3 

O 

a 

3 

o 

3 

CD 

05 

3 

-< 

a 

05 

X 

"< 

0 ) 

CD 

3 


a 


a 

5’ 

CO 


CD 

3 

c/> 

g 

o 

a 

c 

o 

o 

a 

3 

o 

o 

o 

3 

05 

O 

“T 





o 


-—*• 

o 

c 

2 

§ 

a 

o 

05. 

— 1 
CD 

S’ 

3 




~o 


o' 

a 

3 
. '05 

3 

r“ 

CD' 

c/> 

05 

-c 




a 


2 

3 

5 

< 

3 

a 

C/5 

3 


a 




3 


Q 

3 

3 

o 


05 

C/5 

”2 

> 

05 

' < 




3. 


p 


3 

CO 


r—r- 

3 

CD 

: c5 

C 

3 

a 

o 
. a 

CD 

O 

O 

3 




S 

3 

3 


05 

a 

Zj 
■ 3 


CD 

a 


s 

a 

CD 





a 


•< 

a 


3 


n 

2 

2 

3 

o!s that 
r hand- 
Liquid 




o' 

3 

Cl 


a 

o 

a 

2 

3 

3 

5’ 

3 


O 

§ 

3 



a 

3 


c 


C H 
o a 
— co 


o N 

c 

"“i Q 
0 

3 ® 

3 O 

a. 3 
a 

3- <0 
® 3 

ro g 
S2. c 
id s 

3 _ 
O ct) 

® V) 

o O 

3 

5 ® 

, CD CD 

o a 

0) CD 

a a 

® a 
C/5 CD 

a -* 

“ 5 

3 i 
O o 

CD 31 

s £ 
8 | 
CL « 
CO 3' 

*| 
< S' 
S CO 
c ® 
CD < 

3 <. 

_ — 1 
o CD 


-' O 

cd ce 
CD c 

3 


3 


s» 


05 o 
3 “■ 
O 3 
CD CO 


0-5 

1 

II 

DO 


r* 

CO 


■ 

1 




Z 

o 

—i 

Hi 

■ 

C 

a 

CO 

—k 

33 

3 

X 

< 



CD 

cr> 

X 

< 

-4 

cn 

< 

230 V or 

OD 

3 

0 _ 

< 

O 







3 

CO | 
3 

Paper insulated, lead sheathed 

XLPF. Cross Linked. Polyethylene 
insulated. PVC sheathed 

Paper insulated, lead Sheathed 

PVC insulated, PVC Sheathed 

~0 

< 

O 

S' 

3 

c 

3 

r~-»* 

3 

a 

O 

CO 

a 

3 

3 

a 

3 

a 

-4 

■< 

a 

3 

O 

O 

3 

a 

3 

O 

a 

3 

c 

3 

3 

a 

IS 692 


IS 692 

IS 1554 

CO 

05 

cn 

45- 

CO 

33 

3 


3 

TJ 

m 

co 

O 

_n 


O 

> 

03 

s 

a > 

O g 

03 r~ 
o m 
=n J° 
-n c^ 1 
rn 
n 
m 

Z 

H 

< 

O 

I” 

H 

> 

o 


m 

to 


—[ 
0 ) 
a 
CD 

co 

In 


•< 

a 

CD 


O 

3 

cr 

CD 


a 

0 

c 

V) 

CD 

a 


a 

3s 

2 

CD 


< 

O 

S 

to 

CD 

3 


<o 

a 


CO 


2 

Ti 

CO 

3 


p 


o 

! 

o 

ii 

o 


w 


3 


o 







3 






o 

3 

~n 

O 

a 

> 

It 

03 

a 

g 

3 

3 

3 


a 

3 


3 

a 

3 

O 

o 

3 

3 

a 

3 


3 


a 





3 

o 

r* 4* 

o 

3 

CO 

o 

J 1 


O 

< 

3 

■1 

3 

3 

B 

== 


ri 3 
05 CD 
2. 3 

I a 

2. o 
o 

-i CD 

3 c 

® s 

II 

3 3 
CD JJ) 

o 

a 

S' 

<—*» 

CD 

O 

3 

XI 

05 

O. 

*•*■*■’ 

o 

3 

3 

3- 

O 

C 

a 

cr 

CD 

a 

O 

< 

CL 

CD 

CL 


O 

05 

a 

05 

O 


o c 

—' CD 

CD 3 
O- X3 
C CD 

2 ® 
CD Q. 


< a 
2 . 2 
S S 

CO o 

0 s 

c/5 3. 
3* CO 

o * 
1 8 

05 ~ 

a cd 

2 3 

•g 3 
C o 
0 } 

~ ° 
CD 

O =5 

0 ) CD 
o 
o 
CD 
CD •£ 

3 C 
0 ) CD 


O 


CD 


O 


3 

05 

•-< 


CD 5 
X3 CD 

3 3 

-D O 
O 

o -> 
3 B 

CD 

g 3 
CD CD 

TJ x 
CD O 

a 2 


r 

o 

05 

a 

O 

c 

**n 

CD 


CO 

O 























as <d 

— XJ 

o. c 

3*0’ 

2 3 

2 § T) 

~ 5T 5 

® ,*2 

® CD 

C/5 3 

O ST- 
< 
CD 


3 

o' 


CD sg w 

1/5 a " 

as c 3 

CD ^ 
o 2. 
as ° 5 
w o 3 

3^3 
as ^ o 


o 
3" o 


as. 

3 

o 

13 

3 

■< 


CD 


CD 
O 

o 
3 

3 u, 

2 a 


us 

as 

a 

< 


x =- 
c o 
9 3 


Is 


CD 


2 

CD 

c-* 

O 

O 


o —■ 
2 3 o 
® $ g 


3 o 
os 


as 2 

” a 

3 £ 

5 C 
3 o 

CD 

6 O 
as -■ 


as as 3 
= o ns 
•■< 

as 2 3 

o_ us -• 
3 O o 

as 


CD 2 
o o 


3 
c 

as us ^ 
= 2 2 
< -♦ 
CD 3 
3 CD 


50 


fO 

"0 

“5 

<x> 

< 

CD 

3 

r*r 

< 

CD 

s 

S3. 

5' 

r~+- 

CD 

3 

as 

3 

O 

CD 




us 

cr 

0 

2. 

0 


3 

2. 



c 

w_ 


3 ' 



3 

"* 


3 

c 

H 

cr 

CD 

w 

3 

O 

—I 

3 ’ ^ 

CD > 

us 

O 

0 

3 a. 


O 

O 

C 

3 

< 

- CD 

3_ 

us 

-s 

3 

3 

X 

r~ 


us 

0 

cr 

0 

& 

CD 

US 

o 

3 

CD 

3 

CD 


ex. 

3 

3 


CD 

n 

3 

us 

3 

0 

3 

0 

§ 

us 

O 

X 

o 

3 

CO 

—1> 

3 

3 

O 

X 

3 

3' 


3' 

3 

0 

CD 

-j 

—j 

■g 

3 ' 

3 

as 

3 

CD 

us 

—*♦>1 

0 

US 

c 

CO 

Er¬ 

as 

> 

O 

O 

0 

3 

tn 

c 

3 

o 

3 

O 

g 

as 

-O 

US 

as 

X 

2 

3 

U) 

0 

— 


3 

US 

US 

-o' 

g 

S' 

cr 

3 

0 

3 


us 

CD 

CD 

3 

CD 

as 

3 

us 

CO 

CD 

3 

0 

CO 

CD 

3' 

CO 

2 

0 

3 

3 

0 

< 

3 

c 

0 

3 - 

> 

cr 


CD 

CO 

3 

us 

< 



3 

US 

O 

3 

N 


3 -a 

CD 3 

2 

3 

5' 

CO 


3 

CD 

CD 

CD 


US 

in 


O 

3 

3 

3 


XS 

3 

3 

3 

C 

cr 

—t 



CD 

3 

o' 

s 

C 

us 

C 


3 

—*+* 

O 

2 

3 

5' 

c?. 

3 


—T 

us 

X 

* 



-0 

3 

CD 

CD 


? 

3 

2. 

CD 


O 

CD 

— 

2 

2 


"< 

us 

3 

. 

—1 


as 

X. 

3 


o' 


3 

X 

3 

‘X 

2 



2 


O 



us 

-< 

*—*■ 

CO 

0 


O 

3 

g 



0 

us 

o' 

3 

CD 

US 

2 

us 

2 

r\ 


-** 

r” 

g 

cr 

CD 

3 





3 

CD 

< 

— 



3 


cr 

3 


—*s 

3 

C 

2 

3 


as 

CO 


CD 


CO 

CD 


5' 

3 


0 

a 

us 

3~ 

3 

< 


X 

cr 

O 

CD 

us 

3 


® 

■< 


3 


3 

2 

3 

cr 



—1 


CD 

CD 


o' 

0 

CT 

3 


3 

r~-* 

CD 


CO 


•n 

as 

o 


S3. 

5’ 

CD 

□ 

as 

3 

o 

CD 

os 

3 

O. 

03 

CD 

T3 

as 


CO 


z 

H 

m 

z 

> 

z 

o 

m 

> 

z 

o 

ID 

m 

*o 

> 

33 

(/) 

O 

*n 

m 

r 

m 

o 

—I 

5 

o 

> 

r 

m 

O 

c 

■V 

5 

rn 

z 

H 


a 

CD 

5s 


H 


= CD 
O CO 
g c 
2 as 

o' 


X5 

CD 


m 

? 

CD 

us 


CD 

u> 

"O 

CD 

O 


C/s 

3 

as 

o 

CD 


3 

CD 

-o 

O 

< 


T3 

O 


g H 


CD 


2, us 

s| 

CD 3 
CD 
W 

CD as 

Os — 
CO CD 
CD X 

as cd 
3 3 
3 

us 2 
O TJ 

3 1 
5 2 
2 2 
2 5 

-a ?? 


<o as 

m 3 


CD 

2 o 

6' => 

3 3 
CD 
TS 

as 

3 

CD 

§ 

O 

g 

3 

3 

CD 


CD 5 

3 E 

X in 
CD CD 
—s 

as =;■ 


O j 
2 . ® 0 
C?S US ^ 
0 0 3 

o as ec¬ 
us 3 

■_. 2 » 
-23 

< C/S -o 
2 ' 2 

$9-2. 

2 2 
CD ^ 

*2 3 


< Q 
CD ~ 


^ us 
O 2 _ 

c ® 2 

as o 2 

CD T 2 

P- 2 -T, 

os 4 1 

^ CD 
US xs 

- J—. 

5' 5 
a o 

o ■< 
2 ^ 
o' o 

U) CD 


T> 

o 


_n 

o 


o 

2 

o' 

3 

US 

2 

3 

3 

CD 

as 

3 

3' 

to 

US 


c 


< 

o 

as 

to 

CD 

*“**. 

2 

3 

•< 

o 

< 

CD 

o 

c 

—1 

CD 

3 

—T 

CD 

as 


I 

o 


to 

3 




> 

US 


</) 


3 

CD 

CD 

3 

CD 

3 

H 

3 

CD 

3 

2 

03 

■c 

2 

3 

»< 

US 


7} 

o 


CD 


00 


3 

3 

as 

X 

CD 


3) 

o 


o 

o 


CD 

as 

X 

2 

o 

US 

§ 

g 

—I 

as 

3 

3 


T| 


CD 

o 

CD 

3 

<n 

3 

CD 


cr 

CD 


as 

3 

CD _4 
=r 3- 

2. ® 
3 < 

cd as 

X3 5 
as c 

3 US 

*1^,. —4* 

2 § 
CD 2 
CL o' 

O 3 


3 


cr — 

2 3 

O o 
< o 


-3 

3 

3 

2 

rr 

3 

US 


US 

CD 

—t 

< 

CD 

3 

3 

3 


us 3 
o =Jt 
2 ® 
3 2 

■ CD 
3 

cr 

< 

cr 

CD 

o 

cr 

CD 

3 

o' 

3 

3 

o 


US 

CD 

£ 

3 

co 

CD 


o 

3 

US 

as 

3 

US 

c 

cr 

cd' 

o 


3 

o' 

3 

o 

(O 

3 

3 

US 

CD 

3 

3 

3 


181 












tQ 


3 

O 

CO 

a 

O 

CO 

CO 

CO 

CD 

O 

X 

3 

s 


CD 


3 


—1 

0 

O 

a 


CD 

O 

CO_ 

X 

•5' 

CO 


•0 

-■ 

3' 

CD 

CD 

3 


3 

CD 

3 

a 

to 

a 

o' 

~t 

c 

3 

CO 


a 

O 

CD 

a 

CO 

CD 


O 

to 

X 

3 

a 

0 

—1 

0 

c 


CO 

3 

a 

CD 

co 

3 

CD 

O 

a 

O 

5’ 

3 

CD 

3 

, 

O 

g 

a 


S' 

*o 

0 

—1 

0 

*0 

CD 

CO 

CD 

g 

O 


O 

CD 

3 

TJ 

3 

3 

O 

O 

-*■ 

CD 

O 

" 

3 

a: 


3 

O 


CD 

£ 

2) 

>< 

Q. 
C 
CO 
— 1 ► 

3 

3 

a 

o 

a> 

a) 

3 

a> 

3 

•< 

V) 

■o 

0) 

<0 

~r 

5' 

cO 


to 

(t> 

a> 

to 

CD 


to 


ro 

w 


9 
> 
33 
_1 

rri 

33 


T» 

O 

c 

CO 

'—r 

o 

£> 

a 

c 

o 

X 

0 

CO 

o 

§ 

03 

CD 


CD 

a) 

o 

a 

to 

03 

3 

-6 


o 

to 

a) 

3 


a 

03 


a 

c 

c/> 


O 

3T 

03 

O 


03 

3 

-o 

3 

c 

CD 

to 


3T 

<0 


03 

3 

Q. 

§ 

3 

Q. 

3 - 

CD 

CO 


O 

O 

O 

3 

3 

a 

CD 

CD 

CD 

O 

O 

O 

X 

X 

x 

0 

O 

3 


a 

3 

CD 

3 

O 

a 

CD 

< 

<0 

CD 

CD 

a 

O 

T> 

CD 

—5 

3 

r~+ 

O 

0 

3 

0 

CO 

0 

3 

3 

a 

a 

o' 

3 

a 

a 

3 
3 
CO 
—•» 

0 


CD 

3 

O 

O 

CD 

O 

O 

O 

—t 

2. 


O 

X 

3 

“-C 


? 

03 

3 

10 


3 

to 

</> 

C 

o* 

<o 


5' O 
— =r 

"I 

X 
a o 

to o 
3 5 
-< ^ 
6 
c 

o 

3 

r—* 

CD 

03 

•< 

s 

& 

r~+ 

o 

2. 

03 

3 

a 


~Q 

"5. 

3 ' 

CD 

3 

03 

o 

a 

03 
2 . 
co' 


3 

3 

a 

o 


m 

X 

03 


<0 

CO 

*< 

03 

3 

a 


a 

—1 

(D 

0) 

x 

2 

o 

to 

03 


3 

CD 

O 

CO 

to 

to 

03 

*3 


cr 


ID 

03 

3 

2. 

0 

v 

o 

c 

03 

03 

03 

*T 

0) 

t/> 

03 

I 


3 

O 

3- 

5' 

to 

V) 

"O 

CD 

o 


3 

3 

3 

CO 

O. 

3 


O 

3- 

CD 

O 

X 

to 


CD 


rv> 

ro 


(D 


cr 


<• 

a- 

■H 

E; 

3 : 

a 

T3 

3 

a 

O 

z 

I 


S" 

3 

CO 




3 

3 

a 



< 

Z 

O 

5 

z 

Z 

O 

0 

0 

O 


o 

CD 

< 

O 

3 

to 

03 


a 

o 

C 

—1 

co 

3 


3 

3 

CL 

5' 

CD 

CO 


c/a 

§• 

to 


CD 

X 

3 

(0 


CO 

3 

a 

5' 

CO 

CO 


O 

CD 

—1 

CD 

3 

a 

5' 

CD 

CO 


< 

O 

3 

CD 

CD 

b 

c 

*■*) 

CD 

3 


3 

O 

C 

CO 

3 

o 

>< 

3 

3 

a 


a 

CD 


CD 

O 

X 

3 

CO 

-a 

3 

CO 

CD 

3 

a 

o' 

3 

5' 

CD 

3 

3 

T5 

CO 


CD 

03 

3 

*• 

CD 

«/> 

03 

S 


a 

> 


a 

CD 

o 


3 

3 

•< 

3 

a 


3 

g 

co' 

CO 

o 

—1 

< 

a 

3 

—t- 
6' 
3 


a 

CD 

o 

x 


CD 

3 

3 

3' 

CD 

CD 

3 

•O 

CD 


03 

ro 












15—51 CPHEEO/ND/94 





cr 



CD 


ro 


o 


cr 



> 


O- 

o' 

Q 

5' 

CQ 

3 

2. 

2 

3 

w 

rr 

o 

c 

51 

cr 

CD 

o 

» 

cr 

—i 

r-*' 

CD 

Cl 


~0 

ta 

~*s 

2 . 

a 

G. 

O 

5 


> 


o 

CD 

o 


CD 

3 

a 

x 

S3 


cr 

(D 

03 

D3 

5 

CQ 

V) 

03 

3 

a 

8 

VS 

CD 

cr 

■< 

o 

o 

X- 


< 

CT 

CD 

CD 

< 

CD 


m 

X 

0) 


CD 

o 

5' 

<o 

V) 


CD 

03 

3 

03 

3 

a 

—* 

<D 

-3 

03 

r> 

CD 


O 

CD 

O 


3 

C 

*< 

O 

-x 

x 

o 

X 

CD 

CD 

03 

r—f 

3" 

O 

o 

3 

3 

CD 

O 


—| 
o 
v 


CD 

CO 

CD 

CD 


O 

CD 

n 

7T 


CD 

3 

CQ 

3 

g> 

3 

a 

03 
O 
CL 
*—*• 
CD 
03 




0 

2 

CD 

3 

CO 

C 

cr 

cn 


Z 

o 


CO 

C/3 


"o 

0 ) 

3 

<D 


a 

o 


—i 

CD 

V 


C/3 

c 

23 

2 
—' 

~ 

"C 

3 

CD 

CQ 

O 

CD 


O 


0) 

< 

2 . 5 

a o 

o x ’ 

x n 

o o 

CD 3 

to a. 

w ;=>■ 

< o' 

<D 3 

ig o 


CQ 


CQ 

CD 

3 

V 

CD 

03 

3 

CL 

—i 

CD 

X 

03 

O 

CD 


00 


> 

2 

C 

> 




a o 


03 


CD 


CQ ° 
CD x " 

oc 3 

_ CD 
CD O 

Q o 

CD 3 

V 

V 
0) 


CL 


O 

"< 3 

XI - 

03 CT 
O CD 

< CL 
03 CD 

co ~r 
o ^ 
5 

o =f. 
3- 3 
S3 x 
cci cr 
CD 2 
_ CD 

o E 
~ 3 

i 2 

(J3 03 


O 

-r 

5 

O 


CD 

X 

—i 

cr 

c 

v 

~ 

5' 

<o 


(/> 

c 

cr 

</> 

—► 

o 

3 


1 ~ 
Q CD 
O O 

X *■ 

Q X 
x 

CD 

O CL 


o a 

a _ 

~ 1 

35 2. 

'"*■ 3 
3- CQ 
» O 
3 O 
CD 3 

CD ST 
oT & 

tn V 

“ Q 

x 

2^ 3 

g CD 
<D X 
-n o 

2 2 


cr 

8 

3 

x- 

CD 


n 

cr 


O 


*0 

0) 

3 


O 

2 

c 

03 

Hi 

2 

a 

x- 

$ 

to 

a 

2 

a 

3 

G. 

0 

»*•*« 

2r 

CD 

3 

W 


8 E o 

o cq cr 

=r. c/5 <D 

. 0 

O X 
CD O 
> 93 03 

= - 1 x 

n 2 <D 


CQ CD 


183 




o 

rr 

cd 

o 

X 

< 

—3 

2. 

3 

o> 


<p 

—X 

N> 

CO 

</) 

3 

T3 

w 

o 

3 

CO 


(/) 
r—*■ 

a> 

3 

~*v 

ro 

3 

3) 

x 

© 


o Q 

f IS 

U X 

c/> <• 

I S- 
8 2 
3 af 


3 

-1 

—t. 

o 

03 

o 

CD 

■S' 

o 


3 

</> 

o 

CO 

—4% 

o 

03 


a 

CD 

■< 


CO 

35' 


3 

o 

C/3 


CD 

3 

a 


3 

a 

-g 


o 

3 

o 

•o 

CD 

—i 


o 

2X 

03 

C/3 

X 



CD 




o 

O 



3 

o 



CD 




a. 

3 




a 



O' 



CD 

o* 

CD 



g 



to 

03 



03 

a 



*o 

=- 



o 

CO 



03 

r~ 




g 




,? 

3 



co 

o 



o 

CD 



O’ 

t r, 



S/3 

C/3 



ZC 

0) 



c 

-n 



o 




o' 


o o 


© 

o 

x 

3 

0) 


cr 

ct> 

© 

</>' 

13 

O 

w 

rr 

o 

3. 


3 

CO 


to 

3 

CO 

CD 

-o 

cr 

ta 

w 

3 

(O 


CD 

O 

X 

o 

0) 


rr 

© 

03 

c 

3 

■D 


a o 
3 cp 

* g- 

§ 1 

n> a 

3. CP 

o 3 

I 2 

o’ o 
CO 3- 
~ © 
0) 
o 


a 

CD 


a 

C 

3 

a 


O' 

CD 

a 

os 

3 

a 

a 

< 

CD 

~j 

O 

r\ 

C 


to 

—i 

r° 

k> 

CO 

>< 

3 

a 

o 


O 2 


CD 

o 

x 


03 

O 

•< 


O 

o 

01 

CD 


o 

< 

o 

20 

O. 

CD 

a. 


H 

CO 

© 

o 

o 

CD 

CP 

| 

o 

a 

t/> 


o 

3 

o 


CD 

O 

03 

cr 

o 

CD 

•~x 

I 

o 

a 

CO 

0) 


o o 


CP 

o 

x 

3 

o> 


CO 

03 


a. 

03 

3 

,20 

CO 

CD 

0) 

o 

a 


cr 


CD 

O 

x 


O’ 

CD 


CP 

3 

o 

o 

*“•' 

o 

CP 

03 

o' 

CO 

03 

g 

3 

3 

3 

—v 

o 


1 5 

$ g 

w X 

* a 

—i 

a 

3 

CD 


o 

o 

a 

03 

0! 

03 

03 

03 

co 

CD 


1 9 

£ CO 
CD O 
" CO 
03 CD' 
rg ^ 

3 03 
"O a 

'<C 

2 CO 

3 a 

o _ 

'-C —t 

c^: a) 

S 3 

O ? 
G CD 

O -i 


I 


C/3 

a-§ 

z?3- 

CD ^ 


T5 

CD 

-i 

mo to 

03 

3 

T3 

03' 

l 

~ 


*< 

-rv 

3 

W ’ 

< 

O 

CD 

o’ 




03 

3 

CO 

o 


o 

CD 

3 

Q 

X 

CD 


CP 


p- 


•? 

a 



03 

03 



CD 

3 

O 


_03 

03 




CO 

AV 


3 

CD 



—i 

a 

w 


g 


a 


o 


CD 


ZT 


O* 

a 

3 

CD 

—T 

< 

o 

3 

CO 

CD 

o 

o 

O’ 

co’ 

o 

o 

o 

o 

o 

s 


P 

—7" 



3 

— » 

2 

9,- 


-j. 

ro 

o 

5* 


ro 

—A 

CD 

r 



00 

| 

O 

H 

H 

< 

-’X. 

/Tj 

rS 

X 

3 


CD 


o 

■o 


2. 

Sa 

c 

o 

23 


o’ 

CD 

CD 

s 

23 


r~ 


O S 


o 

o 

0 

a 

3 

o 

< 

CD 

O 

CP 

0) 

3 

Cl 




—X 

CD 

o 

’"***«! 

o 



o 

cr 

2T- 


CD 

CD 

3' 

o 


CO 

< 

< 

o 

O 

o 

o' 

3 

3 

< 

CD 

-o 

0) 

S' 

W 

CD 

o' 

a 

C/3 

t n 

—< 
o 

a 

O) 

3 

a 

•< 

■g 

a 

3 

CP 

CD 

■a 

a 

g 

o 

a 

5' 

3 

•< 

to 

03 

o 



g 

—/ 


CD 


o' 



5‘ 

_s 

O 


CO 

e 


o) 

X 

3 

a 
*~+ 

o 

3 _ 

C/3 O 

_| O 

5 co 

CD 


Q. 

03' 

CO 

o 


m 

in 

x 

o 

o 

H 

Z 

0 

■n 

O 

x 

m 

r 

m 

o 

H 

x 

o 

> 

r~ 

m 

O 

c 

■v 

S 

m 

z 

-H 

0 


o 

o 

3 

a 

CD 

T*-+ 

CD 

CD 

X 

03 

3 


o 

o 

o' 

o_ 

5. 

CO 

o' 

CD 


g 

o 

03 

3 

03 




CD 

03 

© 

o 

o 

a 

2 

CD 

O 

o 

3 

0) 

o 

a 

o 

X 

‘ 


CO 



co 

CO 

23 

a 

s. 

CD 

3 

23 

cO 

oT 

CD 

C/3 

03 

a 


© 

03 



03 

03 

-*• 

o 

3 

© 

in 

c 

Cr 

03 


cr 


X 

sa 

3 

a 

0) 

3 

CL 


Or 

© 


CO 

> 

z 

z 

c 

> 


ca 

w 

c/> 

o' 


V: V.V .. v . w v :-.v:v^v--:v.-.. 


Check resistance of earth pit/earth electrode 









= Q 

</> 0 
=r o 

± : * 

—i 1 < 

a a 

v> r 1 


03 


O 

S3 3 
2 'C 

0 a) 


co 


_ 03 

CD Q, 
o w 

» o 

C/3 

-< 0 
o 
03 
CX 
CD 
0 
0 
5' 

C/3 

CD 


O 

CD 

<r> 


T| 

03 

C/3 

(D 

0 


CO 

N> 

01 

(/) 

< 

3 

T3 

r*4* 

O 

3 

tn 


O O 


ii. 0 
CD O 
_ XT 


o =x 

0) D 

S 5 

~ CD 
0 


o 

03 

cr 

CD 

55' 

c 

3 

a. 

CD 

—i 

C/3 

n' 

CD 

CL 

O 

=r 

03 

3 

CO 

0 

E? 

0 

O 

03 


CD 

C/3 

a 

CD 

o 

< 

CD 

0 

0) 

0 

a. 


.s 

-S 

— 

— 

'-' 

o 

O 

o 

O 

O 

—< 

3- 

cr 



0 

0 

0 

0 

0 

o 

O 

o 

O 

o 

xr 

XT 

X- 

XT 

XT 

o 

=* 

zr 

0 

o’ 

0 

0 

o 

o 

0 

3" 

<3 

—t 

3 

*1 

eg' 

o 

3" 

CD 

2 

a 



3 

o 

O 

3 

0 

< 

o 

ex 

3 

0 

c/> 

5’ 

c 

Zj 

o 


o 

o 

o 

-~4S 


0 

“■ 

Cl 

CO 

o' 



(SI 

3 

cr 

5' 

c 

CO 

o 

0 

r- 

JO 

—! 
0 

O 

3 


0 

o 

3 

c 


Q 


0 


o 


o 


03 

03 

03 

3 

3 

cr 

0 

03 

3 

o 

CD 


03 

Cl 

03- 


cr 

a 

So 

05 

CD 

co' 


O 

C 

3 

O 

0) 

3 

a 

3 

o 

o 


-< 

o 

O) 

r- 

■5 

O 

o 

5 

3 

co 

to 

3 

CD 

03 

3 

a. 

o' 

5 

/■s 

a 

■5' 


to 


w 

Scs» 


in 

< 


O 

o 


< 

cr 

3 


a 

o 


■o o 

O cr 

-6 $5 
$ £ 

§ 

cr 

D 

zr 

CD 


— 

0 


3 

0 

T 

w 

0 

St 

o' 

CO 


a 

0 


O O 

0 

o 3 


0) 
c r> 

Or 

o 

o 


0 

“i 

0 

0 
—t 
0 

3 

o 

o 

o 

(D 

0 

o 

o 

3 

3 

0 

o 

o' 

3 

w 


0 

0 

-< 

3 

0 

>< 

cx 

0 


=r 

0 

5' 

0 

a 

0 

JO 

r~ 

0 

0 

o 


Q. H 
C/3 3. 
O O 
C O 

oo =;■ 

(X 

0 *“ 
a. a 

& = 
O 0 

< cr 


cr 

0 

a 

cd 

a 

0 

cr 

o 

ci 

o 

o 


3 

CO 


0 

5' 

to 

0 ' 


w i 

<p 

o' 

0 

0 


3 

H 

0 

—' 

3 

tn' 

<—*• 


o' 

o 

0 

0 

—J 

a 

a 

0 

0 


o 

o 

o 

< 

0 

0 

3 


0 


C/> 


O 


CO 

0 

5' 

co 

o 

< 

0 


0 

a 


185 







© -*■ 
8 i 

3 8 

H V) 
CO 


35 

~ : 

d 

3 

O 

S' 

to 

© 

§ 

© 

2 


© 

3 

to 

O 

d 

EC 

—t 

3 

3 

3 

3 

® 

© 

© 

3 

O 

3 

O 

C 

© 

CO 

■O 


© 

•< 

a 

3 


~o 

© 


© 2 w' 

o 3 o H 


S 3 

© CD 
CO 


§ © 
~ J 3 
X 3 
r fD 


cr 

§ 8 


3 

CD 


Q. «» 
— CP 
3} X 
?c D3 
3 © 


c 

5. 

r~*» 

'< 

O 

—T 

CD 


O 

~*' CD 
CD “*• 
3 2 

< a) 

fD 


3 

a 

c 

a. 

3 

to 


ft) CO 

O c 

5 Cl 
<5 3 

3 CD 
0 7f 
© = 
3 0) 

?:i 

V) © 

18 
CD CO 


3 

co 
O 

3 

- <D 
fD 

CL T5 

CD 5 
3 -. 

a- i 

CP 3 
O CD 
O “> 
3 ■< 
O _ 

3 3 

o £ 


^ 3 3 

1 g S 

ED © 3 

zt; •*-' ^ 

2 o H 

2 SD r, 

co O 

CD CD 

rv co X 


CD 


CO' 5; 
EJ 3 B 

© g 


2 O- 
CP 


CD 


O’ d 
<P J 3 

,2 2 &! 

\0 "**. 

ct) 0 ) • O 

• © 

a’ 


3 CP 

05 cr 

T5 CP 
o to 
to x 
to =; 

~ 5' 

<P to 
o -■ 
3- to 
© cp 

3 — 

CQ ' 

8 O 

3 3 

zz. S' 

tQ 

cp' £ 

c CP 
co to 
CD c 
O CD 

I! 

2 to 


o' CP 

3 CL 
O 5 . 

CD 


3 

CD 


u ’ 3 

£ 

CD 3 


CP 


§• CD 
X CO 
CP CP 

o o 


c 

CO 


CO 

■< 


"O 

O | 

2 : © 

O 3 
3 Q. 


'< 

CD 


'< CP jjj 

a> 3 Ef 

3C 2 3 
g a 2 


3fc 


CQ 

CP 


0 ) o 
3 C 
•< 




X *C .. 
CP CP 


CO co' 


3 st. 
to 2 

o 

3 co 

* o 
o z. 

CD 7T- 
c/i 3 
CP rr 
. w © 
X 35 

3 § 

CD £ 

■< a 

CD 
Q. 


cr 

CP 


0 


3 

CP 

2 3 
Cp — 
co 

V) =2 

3 2 


d 0 
© =r 

CD £ 

T3 

2 5 
R'< 
&SF.. 

© O ® 
to 3 

to 3 

3 = 

Q 


8 "5. 

s § 

fp - 
a. co 
3 ST 

CD O 
CO c 
fp CL 
?■ O’ 

2 CP 
o 
o 


•< 

o I 

O co 

2 3 

3 cp 
cr 2 

d co 

cp CO 
© 2 
3 

C 

i ° 

CP Si 
CP 

o -> 

to ' O 

CP r~t- 

| f 

5 3 
CO 


CO 

=r 0 > 

--- <Q 

CP cp 
•0 1/1 
O P5 
CO 
Cp 
o 


„ 3 - 3 

co ro "2 
3Q-d 
o CP -~ 

c < 2 
5 £ £ 
o - 
o- -O 2 
CP 3 cp 

C© CP 3 

O 3 


CO 

3 a 

cp 2 

Cl <P 
co a 

O CD 
-*• CO 

3 o> 

CP -Q 

3 2 
© 

=• o 


o 


3 

CP 

3 

CD 


3 

CD 


to 


(T) 


to to 
*< 

CO O 
CP Z 

3 Z 

<0 to 


3 <p 
^ 3 
O 

_♦ 05 
3 5*T 

CD 
X co 

CP '3 

2 05 
CP O 

3 CP 


3 

CP 


3 3" 

03 CP 

^ 2 
O <P 
x S3 


O 3 

2 R 


= o 

© ^ 

3 O 

;2 o 

to o 

S' < 
5. 2 
ti 3 


'A 0) 

to to 


(P 3 

x o' 

to c 

(3 '<’ 

■-< 3 
CP CP 
0) 

" <0 

to <p 


O 


CP 


CD ro 

— _ 

o Si 

<| £ 
•3 © 
o' 2 

< CO 

2. o 

O 

3 y 

s- © 

g 2 
a m 

XJ < 

cp o 

I f 

® «g 

5' 3- 

to 

3 O 

® 3 

n cp 

< 3 


3 

CP 

3 

3 

o' 

«. z 

f 8 

X X- 
Cl to 

cr . 

® 5* 

CP CP 

1 8 
2. 3 
cp "i 
a 3 

o < 

a. 8 
cp 3 
2. © 
a. 3 . 
cp % 

§ o 

3 o 


< 

o 3 ' 


a 


O cn 
2 o 

Cp 

to o 

2 -c 

c 1 

^ .3 
S' o 

o 

o X 
x 5 = 
CP Or. 

3 3 
_ to 
o zt 

to 
CP 
CP o 

3 

CO 


cp 


^ 0 
© 0 
£ 3 
3 03 
© 3 
3 a. 

2< 
5D 2 


to __ 

2 ^ 
® CP 


o 


O 2J" 
c/) CD 


zr 

**) 


s § 


o 

■•< 
=c. o 

o CD 
£ 

T3 

5’ 2 
S'- o' 


£ 

Z 5 

— n 

Ctl 3. 

o 

■ 5 . 3 

2 "o 
si tp 

to o' 

3 £ 
o co 

8 - 

B i 

V) 2 + 

CL 

2 © 
£ o 

o X 
X5 

C § 

1 a 

2 c 
S* * 

IL 2 
£ 

© 

CD 


5> 2 

< o 

CJ © 
© "O 


S 2 


ol 2. 

8 1 
r. 3 
= £ 
~0 03 

i O 
3 © 

© to 

CO U1 

§ ’< 
X © 
Q5 

ED 3 


=*. CO 

o 9 
3 5 
' © 

H S 

fp © 
—• © 

gl 

Z 8 

to - 1 

3 tft‘ 
£ 3 

g o 


3 


•C 
© Cl 
CL 
© 


CO 


© 

CL 


© 
W 
CO CO 

c 8' i 
© 2 
R 8 

3 2 

© DC 
© 
O 


© © 
X © 

5 E. 

to ® 

3 d 

o © 


o 

k) 


D 

m 

C/3 


00 


H 

© 


3 

X 

■3 

© 

z 

© 

0 

o' 

2 

© 

"3 

O 

CD 

© 

® 

o' 

0 , 

© 

-0 

m 

0 

0 

© 

vO 

© 

3 

tp 

£ 

R 

© 

DO 

O 


3 

33 

5 

to 

0 


EC 

O 

** 

< 

© 

to 

© 

© 

S' 

O 

0 

3 

-< 

© 

3 

O 

©! 

© 

© 

© 

X 

0 

to 

O 

© 

CO 

X 

£ 



to 

m 

0 



© Q 
© 


O 

■< 

© 

■LO 

© 

3 

O 

CP 

© 


o. 


—I 

3 

© 

3 

© 

S' 3 
£ o 
^ a. 

% o 


<6 g 

co £ 

i 3 
© 
==• 3 


CL i. 

3' to 

■o £ 
o 

to <0 

© £ 
3 <P 
O 

o =L 

—f, 

3 3 
_ © 
8S o 
a§ 
g. 
—i 5- 

3 o 
to © 

© z 
3 

© a 

to © 


? l 

© 2 

X “ 

3 to 

2 3 


- 3 

o 3 

CL O 

©' © 
(0 L£ 


© 

s< 


© C5 

O 


© d 
£ 2 
3 £ 

w» 

© < 

3 ©. 

“~T 

© 3 

-3 ^ 

© O 
© 

O cr 

3 ^ 

© 3 
c © 
~ CL 

S'| 

CL 3 

© 

h; 

© •< 
© _ 
© 3 

_ © 
CD 

CC © 
C CO 
© £ 
o £ 
■< 2 
Xy 

O © 

a. to 

©' 2 

to -> 




O © 


o 


a 

m 

o 

m 

m 

O 

T1 

S 

m 

3> 

H 

s 

m 

2 

•H 


£ © 
o' o 

3 " 
V> 3 

f !• 

-2 © 
c 3 
© O 

-< CD 
© £ 
R § 

o ° 

3 3 

2 3 
© o 

o ® 

© R 

to' 3 
rr. to 

o ^ 

to < 


© 


to 
rr © 
C < 
2 © 
X to 
© 


© 


3 


© 


3 3 
© © 


© 

to 

© 

© 


CL © 

3 | 

® 3 

X3 ® 


=t -O 
© 

o £ 

'“+■ —- • 
3 


a. © 
to £ 

c 3 
a © 
© 

© -» 
^ to' 

£ o 

3 w 

o £ 
© £T, 

R n' 
£ ® 
00 3 
3 © 


3 

to 

O 

© 

T5 

O 

to 

O 

3 

to' 

to 

•3 

3 

© 

3 

0 

CO 

£. 

O 

© 



3 


5' ® 
•—** o 

© I 

© 3 

| 2 
o 2 


<0 © 


CP 

© 

< 

© 

3 

a> 

w 

© 

3 

O 

(V 

3 


^fc-' 


to 

C 


55' 

X 

fTi 

£L 

to 



0 

© 

3 

X 

CD 

3 

© 

© 

CO 

© 

§ 

-d 

p 

3 


£ 

to 

© 

15 

1 

X 

2 


3' 

to 

3 


0 


0 

co 

© 


CD 

J> 

(/) 

mmm 

o 

a 

m 


z 

o 

o 

z 

0) 

H II M 

a 

m 

> 

H 

O 

z 


o 

X 

> 

T> 

H 

m 

X 

—I 

o 


CO 

a> 















X CO 

3 is. 

CO CD 


D o 

~ r> 
£' CD 
!0 Q 

H | 
? 2 


X a 
c 


~ o 
CD o 
to ~ 
~ < 
s~\ ID 


n “*■ 3 2 

r~ % CD d 

d <D co jr 
d. 73 rr *•' 
£■ c") a> 
M * 
O CD 2 
£> § CD 
5 a co 

Ct (Q oi 
CD © 


2 o 


o 
-*J Cfi 


<o 

3 

CD 

-< 

O 

CD 


CD 
co OT 
t?V 72 

3; X 

"< 5 

3 CD 


o 

CJl 

k> 

X 

x; 

CL 

-t 

O 

tQ 

CD 

3 

O 

3 

o 

o 

o 


X O 

•< rr- 


« ;T , o - 


HI co 


CD 25 


CD O 


ca :£. 3 
LT =h CD 
CD n 

00 


tv 

3 o 
c.t -< 

3 o 

a Cfi 

~~ cd 
o g-. 

3 3 
-y cd 


co 

c a> 

i! 

r CD 


&j CD 


‘ S Q_ 

£ t* 3 # 
d 6 o S 

'< a cr ,2 
' £ 0~ 
•C O “ 
c* cq ro 

m 2 05 

<D 9: o 


3 a ~: 

73 7 ' zc: 
CD . •-<; 

CD '< O 

I 5? g 

„ p- 


O 

tn 


H 

CD 

3 

•c 

o 

™I 

D 

C 

CD 


CO © O 

CD -r o 


CL Si 


O 


c/; co 
CD 


CD CO 
D 


O 

a. q 
o 3 
3 2T 
a> q- 


3- co 


a; 

<a 9 

CD ^ =r 

4? 0 3 

co i) O 

cp 3 3 

3 a - 

2 I; :3 

X ■< 3 
2’. p CD 


3 


r~* ' q 

55' =3 


Cl. 

o 

a 

O 

a 

Cfi 

a 

zz 

00 

o 

o 

w- 

A_ 

3 

a 

o 

■X- 


3 

C 

CD 

a 

5 


.3 

a 

!3 






p 

-v 


a 


"O 

fl? 


Co' 

Cl 

$ 


o 



a 

r; • 


N 

—^ 

o 

gT' 

to 

w' 




o 

»3J 

o 

H> 

CO 

73 

5’ 

erT 

a 

C£i 

CD 

a 

5' 

l/i' 

a 

00 

. 

a 

5 

3 


o 


CO <o 


a 

to 


(Q 
CD ~ 


<0 C/> 


w 


CD 

5' 

(D 

a 

O 

3T 

-o 

a 

a. 

o' 


a 

a 3 

CD CD 


O ~ 


co - 1 
Q. CD 
CD at 
O CD 

_ a a 

o ~3 < 
a co cd 

1 f 1 
2 . 0 2 
SC CD 
^ X CD 

22 8 
3 - 3 

a o 2 


- a cd 3 

CO — 05 —. 

0 o 3 S 
<" a CD O 

— • ~ -5 (fl 


O 5; -j 


O 

In 


<X 
m 
£ 

> 
o 
m 

o 

X 

> 

X 
> 
o 
H 
m 
x 

03 

H to -~ 

O 
(/) 


H 


co 

r~ 

CO </: 


CO 


CD 

s 3f- 


5S 

a 

CD 

a 

iX 

CO 

C0 

CD 


cfi 



Cfi 


o 


o_ 

O 

*"*• 

Cfi" 

... 

a' 

a 

a 

to 

o 

o 

a 

a 

-c 

a 

Cl 

3 

73 

^-*- | 

a 

ro 

a 

—- 
CQ 

d 

a 

o 

a 


CD 


a 

C 

<T5 

a 

CD 

cr 

o 

CD' 

co 

o 


-j- 

-a 

cn 

a 

a 

—t 

CQ 

CD 

Q. 

o 

Dv 

“•• 

Cl 

S3. 

CQ 

CD 

3 

CO 

CO 

a 


3 

a 

cfi 

CD 

X 

CD 

H 

o 

—• 

ZT. 

a 

CD 

a ■ 


< 



J; 

<v5 

0T ; 

'.O-N 

07 

X) 

to 

5?. 


V) o' 


><; O 
n 

to < 
CD 2 

5 <0 


XT Q, 

<o ~~ 
2 -3 

S 5 


-a 

tr> 

Zi: 

< 

T5 


o 

"*7 

o 

tjj 



2» 

s~y 

% 

>< 


xc 

—k 



pO 

$ 



02 

< 

o 


x 

3 

~ 

a 


a 

0 



DO 

-Vx 

72 


o 


o 


O 

3 

m 

J2 

Q 


03 

rv> 


H 


o 


o 


a "o 
a ~— 
2 «< 
CO ~ 

p 5 


3 ^ 

g.i 

I 

3 I 
a 

ag 5 
i. 

13 

3 
1 
o 


= • CT> 

(/) CO. 


CO X- 
—. CO 


-4. a 
a cd 
o p 

<o 

05 3 

«- CD 


CD CD 

cr | 

55 a 


=• a 
d. co 
=f o 


I ? 

I S - 


a 2 
3 ■< 
2. a 

CD 


£. O 


CO 


2. o 
■2 3 


CD 


O 


CQ 72 

3 2 
CD d 

o. 2 
o' 2 

a o 

® o 
3 3 
a o 
x o 


CD 

_ a 

- °S 

- <T> 
CD ^ 

a § 

« Cfi 

2 a 

s ^ 

O 9 
CD 

a cu 
'•< a> 
cl a 
a <q 
a ^ 
o 

a rr 
o a 

a a 
< o 


Cfi o 

2 f 

o> a 

II 

o Cfi 

a o 
a a 

a ^ 

2 cr 
O p 

co 

a a 
2 a 

a a 

O 7T 

a cd 

Cfi Q. 

CD 


72 


CO 

CD 


(0 03‘ 

tQ' CD 

a I 

Cfi to 
o _ 


(Q «' 

w B‘ 

=6 Cfi 


. o 

o -- 

O T 

f 1 


o 

£» 


m 

m 

> 

Q 

m 

x 

r~ 

O 

$ 

£/) 


Cfi CL 
© © 

2 
3 

u< d, 

Q 3 _ 

cd cd rn 


<x> 


ZT 
CD 


O CD 

a co 


~ SC 

a S, ”2 
w to a 
d- a <g 

o a ti 

rr co 

a a 2 
fo a 


OJ 


a 


a 0 
a -o 

^ a 

a d' 
CO 2 
CD 

a o 

to -* 


^ a 
a co 

CO 

?. 5' 

O 5; 


o cr 
a a 

S a 


o 

03 


o 

~D 

C 

r~ 

> 

H 

o 

z 

cn 

m 

x 

< 

m 

o 


187 



o 

ct 

cd 


— H 

8 S’ 




O 
CT 

o <t> 


H 


o 


w O 
ct x 

<X> s< 

HI <0 

O. 2 

o *" 

CD r~l 
W ® 

O 1 

a EL 


3 O 

fS 
® S 

CT C/5 

CD " 

? «Q. 

cd < 

CD CD 

3 <n 

O’. 05 

§■ 3 

co CD 


o _ 

X o 


ft) O 

• u X 


CL 

V> 

0) 


o 

CD 

Id 

O 

ct 

CD 

2. 

o’ 

ct. 

O 

x 

< 

CO 

CO 

3 

O 

cd 

3 

as 

3 

CL 


cn "o 


CL 

0) 

■< 

cn 


=JOO 

Sox 


2. '' o' 13 

-io» .. 
g-t' o ' -9 

° r 2 . eg g 

3 ® ® X 3 

i; 


H 


CD 

O 


: « 5) _ 

< 3 cd 

< o ~ 
O 05 ® 

X to — o 

T5 (D <n O 

3 in' -2. 8 
g ~ ® C 

o o O 3 

Q- o- a. ® 
ct * a. 
“a§3 

03 2- rn a: 

o ® rS ~ 

n q O ® 

P i. o tj 


O CD 

~ i 

ct 2 

o 2L 

a o 

I’ 5 

4*8 

O 3 

” O 
Cl ® 
® 3 

| 3 

3 CL 

“O _ 

$ TO 


Cn 

CT CD 

o' jS 
Q. CD 
CD CO 
CO CD 


{ft CD O 

o. 22. S 

0) 2 
H ifl « 

IS* 

HI 3 ® 

§ 1 & 
cl % 9 

f §. s 

0.^0 

O® ® 

U CD CD 
CD =j 3 
V) 2. O 
3 £ 

C/5 CT =i 

P o' o -■ 
CD 3 —- o 

3. Q O- —, 

CD X. CD 3 
CL <- o 05 

o !i i 


o 

o 

o 


CT CD 


k ct O 
O ® to 
C/5 ® 

CD O id. 
—, —■• CD 
” Cl 
CD in O 


o if co —i. 
cl or £ g- 

35 3 CT 
3 o' o' 


o 

ui 

CO 

CD 

o' 

o 

ct 

CD 


o 

3. 

o 

X 

■< 

CD 

2 

3 

o 

o 

3 

5 

3 

a 


05 

■-< 

p 

a 

o 

CD 

X 

O 

CD 

C/5 

V5 

<' 

CD 

CO 

CD 

3 

CD 


a 
cn’ 
o 

3 

CD 


O 3 S) 

--*• <D- V) 
C/5 -i 

CD -r-j 
§ O 
cn 


a> 


co 


o 


03 


co 

cn co 

r~: s-> 


CO 


% ^ 
22. 
ct> 


o 


” CT CO 
-. - 1 CT 

|g a 

2 P = 

-£ 05 S 
-5 CO 
05 CD C/5 
-0 CD 
— £ <C 

S’ I eg 

o<g * 

T CD 


CT 

-< 

a 

o 

CO 

CD 

3 

cn 

C_ 

-O 


CD 

CO 

o 

c 

3 

a 


CD o 

s 


gal. 

2 He 

v) on o 
C o o 

~3 ~ 3 

3 3 5 

cd' a g 

Cl - C 

a o' 

> rn' 3 


-< 


a 

CD 

V) 

5' 

cn 

CD 

$ 

O 

CO 

CD 

05 

CT 

o 

< 

CD 

CT 

CD 

3 

O 

—*5 

3 

05. 

o 
ct 

O O 


03 O o 

O O ~r 


O 


a o 


03 

=J 

CD 

0) 

a 

a 


3 <d a 
» c ® 

5' r. ® 

S CT 3 

C/J CD CO 


o 


co “ 


o o 
a D 

® S’ 

o c 
a o , ^ 

o' a 00 

05 CD CO 

CT 3 3 


C/5 

c 

■D 

*< 

55’ 

55 

CD 

a 


o 

cn 

O 

CT 

O 

a 

o 

1/5 


O CT 


C/3 C 
<D C/5 


0) Tl 
X* CT 


■o 


o 


O C Cfi 
O p o 
CD C/5 2 


2 

B o 
^ ™ 

C- <D 
O 5 
3 05 

CD CO 
V> CD 

o' 

W5 'I) 
CD CT 
S O 
o> i" 

CO 33 

: I 

3 V) 


z! CT 

_/ i— 

o a 
— CD 

« 2: 
<D o 

o a 
_* 0 
5' 3 

O CD 
CD HI 

s« 

CD VI 

a o> 

a I 

si 


05 a' 
3 So 

C/5 —► 

05 0! 

a V; 

a o 
c sr' 
05 o 
CD CO 
_ CD 
-O 3 


=■’ 05 
CD- 3 
CO 

O 2 

a cn 

C/5 

X? CD 


C/5 3) 


a © 

o 

c /3 a 
< _ 
a p 

CT 2 

cd a 
o' | 
a c^ 
CD o 
CD X 


CO 

T3 


</i C/5 

C -O 
CT CT 

a 2 

S’ c 

3 C/5 

03 2 

^ a 


o 

In 

cn 

~u 

CT 

O 

cn 

T3 

CT 

O 

-I 

c 

w 


a 

o 


3 < 
03 03 


o 0) 

V3 CD 


H 


> 


Z 3 


CD 


03 


O 


V> 

3 CT 
V) CD -t™ O. 

9 I O to 

fa 2 | 

§ ^ a. cd 

:°°rS 
CT c (B 3 
O "O o =r. 
CO ■£. 03 . 03. 
2 CD 


S g. 2 


=r o 

CD o 

a 3 

3 S 

52 ct 
d. CD 
3 


3 ~ 

o' a 

3 2 . 

o 3 
CO CT 
cd '52 

= c 

-■ cn 
cn o 
CD O 


cd a 

tn cn 


Q o 


a 

o 

3 

CD 

cn 


O 


O CT — 

° a o 


CT 

CD 


a o' co 


3 V5 CO ^ 
<D w 03 2 
CD vi " 

^ V 3 


— ^ 
oS O 


CT 

CD 

cn 

CT (D- 
03 S 

a 3 

CD CO 
3. CD 

a 03 

a cd 

CD _ 

r-, w 

2 o 


® ® | 
ot 3 - ■ 
o ct a s 
"ct' o o a 

2 co (TJ CD 
CT CD cd CT 


5 O o 

CD 3 


CT cn 3 


3 

2 cd 52 o co 

CT 3 d. 3 03 

CT 03 “ ^ 


O 

In 

In 


O 

CO 

(D 

3 



TJ 

cn 

o 

$ 

cn H 

CT 

_A 

o 

— 

o 

X 


C CT 

■< 

o 


O 

o' 

>< 

CO 

s 

ZJ CD 

a 

CT. 

In 

Zj 

in 

cn 

CD 

SS 

CT 

O 

1 

in' 

CT' cn 

l’| 

CD S 

CD 

C/5 

O —| 

5c» 

U) 

3. 

cn 

CT 

cn 

*CT 

^<o 

CT’ CT 

0 


3 

o 


CT 

“T. ^ 

ST 2 

a 

Q 

cn 

cd 

o 

CD 

in 

O ^ 

CT CO 

CT CT 

cn 

3 

$ 

=c 

CD 

fA 

CT. 

< — 

— cn 



° O CD 3 

T (T d w 
3 0) CT 


V! O 
^ CT 


^ CD ® ® ® ^ 

v3 o o ■< o w 

~ O 3 „ < O 


O 5 


CD CO 


2 ® 3 a® 2 2 

.3 2 CD - CT 


cn 

O 

» 

s 

in 

■a 

03 


O O 3 ^> ! C5 o | 

CT < 3 -J 03 x- 3 

O CT ® < cn CD w 

" O g I 5 2 

in o p o 


§<2 

l S S g 


in CD 03 CD 
^ § v< 


logo 

= ' O cd cn a cn 


cn 


'JL ^r- 

a cn "• 

o 

3 3". 


>< "D 


CD in CT 


cn C 


...... | 3 g 

8 i a w > ® ,g. a 


-S.-8 S 

° o o Ct 

3 " c cn cn 


cn w < 


CT 3 CO 

3 a ct 

Q g.^ 


vw -z \w “' za /~ 

o®ac®»s.’ 

2 ° ° f f a 1 o 




CD 


cn' cd CT o cn' g g 

o o a ® ^ "• 

CT ® O O S 

CD CT- =• 03 

8 § § 

3 V) 


a g 

O CD ry 
03 CD 




CO 


o 

3 

CT 

•—V 

~T 

0) 

$ 

< 

CT 

CT 

CD 

o 

CD 


o' 

O 

o' 

o' 

CT 

O 


-V 
f n 


cn 

CO 

O 


3 



a 3 

o' CT 


p CO § d. 
CT. aj CT CD 


2 3 

a o 


o (D 

~ 03 


CT. iS' 52 

O CT — 

=f 3 
CT CT O 


co 

C/5 

c 

cn 

52 

CT ^ 

o 



a 

o CT 

CD 

a 

o 

CD 

3 

T3 

d 

O 

in' 

O 

3 

52 

dp 

—* i—- 

"O 

CT 

3 

<—t- 

cn 5. 

O 

r“ 

o 

< 

CT 

a 

CD 

a 

c/^ 

O 

O CT 

a P 

cn 

03 

5) 

CD 

a 


S 5- 
CT CTO 
CT CT 
■O o 


~n 


o 
S 3 


CT CD 

3 p V) 

o O cr 
-*• ~ o 


-d 

a o 


CD 

a 

cn 

3 

a a 

a 
c 

CD 


cd cn 

3 I 

*-ca 

§ 3 


. CT 

O g - 


CT Q> 
"O V) 
03 ~ 


3 

o 

a s <a 

id. V) -<. 
03 CT — 
— to xc 

CT CD ^ 
g. O O 


3 

*o 


CD 03 

3 

O: CL 
CT <d 
cn CT 
CD O- 

05 ' 


O 

a 

o 


- -< 

Is 

X" "O 
CD CD 
3 53 


O 

In 

w 

O 

o 

o 

c 

•n 

03 

3 

a 

O 

a 

o 

c 


CO 

CO 












in 




§ _-g 
o o x 

2 § 8 
-» T -' 

'•**■ tz ~Z 

3 co o 

-- 5 o % 


!9g 


:■: :vv::: I-::-:-::.-.:.-:-.-.-.--: ■■■■.:.:■.■■■:■■ ■-/<-- ; v- 


O ^ 2 '< 
._ CO S to 


-* CL 

P to 

^ 3- 

& 


2 £0 

O £ 

s ? 

c -- 

H 2 . 

m to 


2 3 

=L ® 

0) p* 

o O. 

® CD 

<■ 3 H 

- Q> 3 3 

® 3 ®. 

» - £ 
~ 3 c 

O =.• to 
CD w 3". 

I 8 - 

O -n § 
CD 2 0> 
_ CD w 

1 ^ I 

co CT 3 

w 2 ® 

CD *~ • 

~ 3" 5 
O-^C Q5 

tf> ^ % 

, £ 8 & 

? <o O) S 

—* CQ 3 
CO -si 

, g * | 

! ^ ”*' 5’ 

. ® § S 

O CD 

to g 

cr ~ C 

cd | cr 

g Q) 5 ‘ 

2 to J 

CD oj CD 

a 5 ! 

?^3 
~ 3 CD 
= • CD _. 
£ ^.3 

HI o 55 


o o o 
o *•< cr 
3 o a> 
| I <3 

| ® g 

Soto 

5S? 

-3 to 3 
3; 3 -O 
-2 CD O 
g ~> to 


2 2 3 
->?■-< 


~J - 

■ ? 1 s 

o e- a 
< ~ — 
cd HI to 
q 3 c 

2 3§ 

CQ ® =: 

-> r* co 
o 5 3 

or cl § 
to - • < 

§ a. to 
2 cd Hi 

2 H;. cd 

— ■ —' CO 

HL to ~ 

s' 2 ~ 

3 to to 

“ o ® 

q. =■ to 
o o 

2 . ® 3> 

o to 3 

to _Q CD 

to C 3 

to -o-^a 

< .3 3 

o to 5 ' 

ro 2 5 

to 5 to 

=f s. W 

i*U rf. w 
co o to 
® J n 

H 1 5» cd 
=•■ a 


2 a. o 

3 5 I 

2. 3 2 


® ?2 

2 I 5 

3 w ® 

2 to CD 
~ £ to 

- d 2 
Cr to < 
to -• 3' 
5T CQ 
2. to < 

g I 


O —• r— 

S 2 I 

® ^ £ 

W 3 to 
■O “ to 
to O. £ 

to ?jr 3 


q to 2 _ 

P to q 
to 


/TS 3 

® o ' 

to to to 

& ^ o 


q o to 
to 9 § 

^ -t y 

0 ) <D 3 

w 2 § 

CD < 3. 

3." s 

|| O 

Ilf 

o' to 2T 
0) to cd 

to 03 CS. C 

3- 3 to 
CD —. 

5' to a. 

“ | s 

£ to 3. 

< to 3 

2 s . 

2CX3, 
to CD to 1 

to O to ■ 
to to 3 1 
a to a ! 

w t to : 
to I to ; 

- 1 ? O - 

3 3' c ; 

o «= o : 

o ~ to c 

c 2. to ” f 
S 3 to c 

- O : £ 

• 5?: 

2 cd 3- f 

3 to 2 % 
to 5 cd a 

- I 3 0 

? ® = 
O 2 to r 
to to cr 
to 3 pr - 

to JTV to - 

cd to to a 


? 2 to o 
to _> q q 


o o q w 

-* -i it (3 
< CO to 5 

! i £ p. 

to o' to -j 


3 ' O 3 
2 2 § 

_ to ~ 
3 3 CD 
to c/> < 
^2 3' 

2 CD to . 

^ to to 
to ’ - 

S § 3 

=■ _ to 

— 7 - jr * 1 

<3 g 3 

° 2 CQ 

I. S s - 

-*■ O, CQ 
O ' to 

3 3 • 

5 ° n> . 

§ <§ a 

1 a ? 

1 1 -S; 

a 2. " : 

2 3 -b 
■c to 57 - 

"o to : 

3 -O =3. C 

to to o c 

to 0) to C 

3 to ^ c, 

CD 3 % £ 

3 o o ■; 
— CD O c 


o to or 

o •< 03 


3 3 2 

to a. 2 


y> q 3 

2 ; ^ c 

5'a2 

cd Cl g. 


33 cd 3 

cq co CQ 


rr =r o t* 
to c/> ox 
3 g to 2. 
2)233 
cr: < —• Q. 

O CD O co 

3 a. 2L 3 


o 


O 

b 


to X5 q 

« 3 CD 
c o to 
to cr. to 
3 to C 
3 CD 3 
3 O 

CL CD 
C 3 
to cr 


to to o 
2 3 O 
5 cl 3 

to X3 
CD TO 
to CD to 

to 3 O 
to to 3 


to ” r. 

3 CD 10 


to’ C to 3 

_ 3 3 5 

< c.’ a s. 

2^3-2 

i § 1 
S = s _ 

—X to cc -L 
3 cv -j. o 
C to g 

^.to I 

2 2 0 

3 -i 
to O ' 


to 3 3 

to 2 2 
"o to 
Co Q ST 


^ to 2 

=s ^ o 

® to 2 

T C„ 


0 



CD 


3 

to 

to 

§ 

-• 

T5 



CD 

Cl 

O 

Q 



r* 


0 



in 


to 

CD 

to 






-CD 

to 


a- 

to 

•c 

to 

O 

2 

to 

to 

Q. 

ty; 

to 

3 

to 

to 


O 


PlP 

0 

3 

0 

g) 


—"K 



2?0 
o to O 

to 2 Q 

o 2 - 1 - 

2 3 o 

o *< co 
g. S' o 
o 2 O 

3 3 Q. 
to 3 o 
0 ^ to 
2 -O co 
to' 3 3 
to -■ q 

to ' CQ O 
— *n 3 
5r <D £ 
to 3 — 1 

^ oSi 

O 3 to 
5' 3 «■ 

2 o 5. 

2 to 3 
_ O 
to % to 

tfD o ct 

S o'^ 


3 2 3 




!/> O 7? 

^ 2 3- 

31 w ^ 
Q iL* CD 


CD 

o 

s> 


3 

Li 

3X 

•n 

3 

w 

2 

o 



c5_ 


> 

g 

D) 

CD 


3 

CD 

o : 

X 

CD 

c/5 ; 

CD 

<11 

c 

a 

CD 

— 1 ; 

-• 

Cfl 

<; > 


O 

3- | 

O 

3 

o 

s 

O 

o 


n 

□ 

3” 



CD 

3 

5' 

O 

a< 

o 

o 

o 

3 

o 

to 

2 

a 

O' 


S> 

<7T 

3 

v> 

2 

a. 




3 

rr 

cc 

H 

zr 

o 

o 

o 

CD 

3 

o 

Zj 

C/5 

T3 

o 

c 

CD 

CD 

-J 

C/5 

2 

CO 

'< 

£ 

o 

3 

o 

CD 

x' 

—5 

!/) 

CD 



/*■» 

O 

“5 

W-. 

w 

£/> 

m 

3 

<**\ 

W> 



§- 

*- 

O 


■ 

CD 

O 

DT 


O 


O 

O 

4 

3J 

5 

O- 


iyf- 

5> 

o' 

CD 

5 

3 


<C 

CD 2 » 

£ „ 3 

3 £ £ 

5 £ = 


p I 

«. St O 

1 O n — 1 
0) 2 CD 

—i jr* si. 

(i) 5 n 
^ si » 
o — 

. o o 2 

w g§ 

gj o 2 

, fD O ry 

) ^ to 2. 
® o 2. 
£ 0 ) o 

. CD — CO 
3 T5 o 
^ 2- 3 to. 

: SL S 3 

* *< $ CD 
r r- ^ O 

> £ ^ O 

> n> m o 


Q * C 
X to -• 

El 3 o 


: v : ■; ;■; ; v:.- -.:.- 



10.8 EFFLUENT DISPOSAL AND UTILISATION 







TABLE 10.1 

UNIT OPERATIONS/PROCESSES, THEIR FUNCTIONS AND DEVICES 
USED FOR DOMESTIC WASTEWATER TREATMENT 


SI. Unit Operations and Process Functions Treatment Devices 

No. 


1 SCREENING 


2 GRIT REMOVAL 

3. PRIMARY SEDIMENTATION 


4,(a) AEROBIC BILOGICAL. 

SUSPENDED GRVVOTH 
PROCESS 

(b) AEROBIC BILOGICAL ATTACHED 

GROWTH PROCESS 

5. ANAEROBIC BIOLOGICAL 

GROWTH PROCESSES 


6. ANAEROBIC STABILIZATION OF 
ORGANIC SLUDGES 


Removal of large floating, suspended and 
settleable solids 

Removal of inorganic suspended solids 

Removal of organic and inorganic settleable 
solids 

Conversion of colloidal, dissolved and residual 
suspended organic matter into settleable biofloc 
and stable inorganics 

Same as above 

Conversion of organic matter into CH, 5 & CO and 
organic relatively stable organic residue 


Same as above 


Bar racks and screens of various description 
Grit chamber 

Primary sedimentation tank 

Activated sludge process units and its 
modfications, Waste Stabilisation Ponds, Aerated 
Lagoons 

Trickling Filter, Rotating Biological Contactor 

Anaerobic Filter, Fluid-Bed Submerged Media 
Anaerobic Reactor, Upflow Anaerobic Sludge 
Blanket Reactor: Anaerobic Rotating Biological 
Contactor 

Anaer obic Digester 
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Rate of substrate utilization. 










OK 


HRT {©) = Volume of Reactor, (v)/ Flow rate (Q) 



co 
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TABLE 10.2 

BASIC EQUATIONS FOR BIOLOGICAL REACTORS 


Types of Biological Reactor 

Effluent substrate concentra¬ 
tion 

Micro-organism Concentra¬ 
tion, X 

Mean Cell residence time 

Complete - Mix Flow Reactor 
without cellular recycle 

Q(YkT) 1 

KS s SI 

1 'Kf> 

q - q y. 

c Q 

Complete •• Mix Flow Reactor 
without cellular recycle 

9±Yk k d 1 

W s 

0(i 'W 

VX 

Q»MQ qj\ 

Plug Flow Reactor with cellular 
recycle 


W a 

1 YKS 0 3 


Q S 0 

c (S a ^ -(1 -a)K)og e s 
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where d in equation (11.8) is tn cm and T is the temperature in degree, C and 
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FIG. 11.1 (b):SUTRO WEIR 



The settling velocity of grit particles in the range of 0.1mm and 1mm can be 
determined using equation {11.7} and this equation or its approximate empirical form 
of Eq. (11.8) should be used in design of grit chambers which are designed to remove 
particles of size 0.15 mm or 0.2 mm. 
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A Parshaii flume is an open constricted channel which can be used both as a 
measuring device and also as a velocity control device, more commonly used for the latter 
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waste, pH being one of the more important factors. Optimum dosage is determined by conducting Jar- 
Test in the laboratory. 
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CHAPTER 13 






FIG. 13 . 1 : SCHEMATIC DIAGRAMS OF ACTIVATED SLUDGE TREATMENT 
WITH DIFFERENT MODIFICATIONS. 
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The oxygen transfer capacity under field conditions can be calculated from the 
standard oxygen transfer capacity by the formula. 
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dispersion number (dimensionless) 
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SQUARISH OR RECTANGULAR 
LAGOONS ARE LIKELY TO GIVE 
D/UL = 3.0 TO 4.0 OR MORE 


BAFFLES COULD BE INTRODUCED 
IN THE LAGOONS TO GIVE 
A RELATIVELY LONG AND 
NARROW CHANNEL OF FLOW 
BRINGING DOWN D/UL = 0.2 TO 0.6 



PROVIDING TWO OR THREE 
CELLS IN SERIES COULD 
ALSO GIVE AN OVERALL 
D/UL = 0.2 TO 0.6 


FIG.13.5 ‘.ESTIMATED EFFECT OF LAGOON 
ON VALUE OF DISPERSION NUMBER 


GEOMETRY 

D/UL 
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The temperature in a lagoon TL is estimated from the following equation: 
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In contrast to the low rate fitters, in high and super rate filters a part of the settled or filter 







3} 

CD 


0 


~n 


> 

2 

23 

m 

xs 


S>. 

• » 

53 r- 

O § 
X < 

f— 

2 5 

CD > 

^ & 
^ 33 

1 > 

-h 2 
n > CO 
33 

, o 
33 ~n 
r~ 

> X 

2 ± 

-H CD 

in x 

33 

> 

•H 

m 


S' 


I 


m 

X) 

2 

m 

c? 


m 

S3 


S3 


S3 

*3 


S3 

m 

n 

S3 

O 

c 




O 2 

— -r, 
r* 



m 

z 

—< 


245 
















0.44 w A l ^ E i) (14.2) 

(1 -£ 2 )\ _ V.fi 


For the second stage, the efficiency 
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conducted or the values of treatability factor. K. and constant n should be known 
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Embankment slopes should be designed based on the nature of soil, height of embankment 
and protection proposed against erosion. Outer slopes are generally 2.0-2 ,5 horizontal to 1 vertical. 
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CHAPTER 17 

SLUDGE THICKENING DEWATERING, 
DIGESTION AND DISPOSAL 
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Sludge from drying beds should be ploughed into the soil before raising crops. Top 
dressing of soil with sludge should be prohibited 
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wastewaters from certain selected processes and operations within the factory. 
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TABLE 19.6 

REQUIREMENTS FOR FEED WATER, BOILER WATER AND CONDENSATE FOR WATER -TUBE 

BOILERS (DRUM TYPE) 
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wetting c^t refuse for compaction and composting and raising agricultural crops. Some of these uses may 
need tertiary treatment as discussed in Chapter 19. 
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TABLE 20.3 

SUGGESTED VALUES FOR MAJOR INORGANIC CONSTITUENTS 
IN WATER APPLIED TO THE LAND 






















20.7.3 Impairment of Soil Quality 
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Where T is the temperature in °C, 


O 

o 


m 

CD 

o 

<' 

CD 

CD 

O 

O 


on 

Q. 

CD 

ro 

o 

o 

o 


CD 

o 

o 

x 


o 


CQ 

03 

03 

CO 

ro 

—* 


O 

CD 

O 

03 

ro 

ro 

cn 

o 

O 

O 

o 

03 

03 

03 


—i 

—X 

o 

o 

o 

o 

o 

k> 

o 

co 

b 

b 

b 

b 

o 

03 

o 

03 

c 

03 

o 


CD 

O 

o 


3J 

m 

O 

c 

J3 

m 

o 

< 

m 

r 

O 

o 

•H —j 

o > 

T) 03 

m ™ 

SB 

z 

</5 

C 

r 

-o 

X 

o 

m 

CD 

C 

r 

o 

c 

“D 


33 

O 

3 

Q. 

5' 

ca 

° —t 
a. rr 

3i 0 

CD 

3 < 

2 ro 

-i n 


o 


Si 'XT 

CD 3 
w CD 
o 
CD 
ro 
ro 
Co 


o 


rr 
(D 
CD. ■< 


O 


< T3 

ro ^ 


CD 

O 

a cr 


c 

a 


o> 

3 . 

w-6 

I 2, 

3 

ro 

—■ £Z 

H -o 

o> Z 

CT r*"’ 

CD «» 
ro 

fO 


_l 


< 


3T 

(D 

CD 

T5 

5 

CD 


C/3 

I 8 

CD ^ 

<3 v< 

CD X 
Cl X 


~ n 

-4. “ 

0 ) cr 

o CD 
CD 

ro X 


xt ro 

“ 6 
5 X 
% CL 

2 w 

p Cl 
CD CO 
CD oj 
CJ 


CL 

C/3 

CD 


O 

3 _ 

</3 —*• 

f 2. 

3 CD 
CD S) 
W 3 
ro 

n ~d" 

° CG 

cq ’ 

CD _ 

3 zr 

2 Dr 

3 ® 

cr. < 
O CD 
d q 

O CD 


o 

cn z 
S o 


O c/> 
2 CQ 


ro 

i/i 

O 

ro 

CQ 

ro 

ro 

CD 

CD 

sr 

CD 

ro 

ro 

$ 

0) 

03 

C/5 

CD 

3 

3 

ro 

ho 

CQ 

CD 

CQ 

OJ 

ro 

Co 

CD 


3- 


ro 


o' 

X 

* 

o' > 



o 

Q 

3 __ 



< 

m 

O 

o 

H 

-< 

o 

T! 

~n 

r~ 

Q 


to _ 

iu £ T1<Q 
< 9L O 3" 


<D — 


O 

a> o 


Cfl 

c 

t[ 

51 

CD 

CT 


a. 

c 

-o 

3 

CD 

'< 

o 

o 

a 

C 

CD 

< 

CD 

3 


<Q 

3" 


CD >< Q 
W (/j Cfl CD 

■o -'g 5 

w | 2. ^ 

^ 03 Q. i 
® ° CO o 
3' 3 I ; 
0)^1 ^ 

§ § 

*§ft 

3 n "Q 3 
G - CD C 
CD -i « 
_ CT 3 " 

3 CD P 

a>. o 5 

=3 S ® 

O § 3 

S?3. 

O S’ | ® 
3- 3 5 £ 

? cr 85 

~ £ 3 CD 

o a&l, 

S c 5' - 

§"° B. ® 

55 a 3 g. 

£ 3- » „ 
^ Q 
m Q- CD 
2 p < 3 

® CQ ® 3 

8 ® V. 5' 

4$ a =f o 

CQ <£ 5 CD 

2 E. ? ai 
~ i x? _ ro 
w z « g. 

3® |S 

£ §. Z Z 
» xi 3 £ 

Bill 

3?^ 

« m >2 i 

3“ — cq a 

ro ■< CD CD 


in 

33 

m 

2 

O 

H 

o 

T 1 

in 

m 

I 

O 

m 


•Nj so 
>S “O 
0 TJ 

1 i. 

d I 

= ® 
C/5 W 
CD C 
33 
3" 


w 

5' 

o 

CD 


3 


ro a 

3 ° 

TJ Z 

CD 3 

3 Cl 


CD 


33 


3 

3 Tl 

Q. Q 

55' 3 


cr 

CD 

~ w 

3 £ 

33 

z 

o ex 

CD 

« CQ 
=l CD 
33 3 
CT CD 

§ 3 

cd =r. 

<Q § 

CD 

3 55 ' 
CD 

q 


w 


cr 


3 ” 
| S 

^ OJ 

a °o 

w O 

co > J 


03 

r—*• 

CD 

Q 

~4\ 

03 

C 

33 

3- 

a 

CD 

CQ 

CD 

3 

CD 


§ O 

' 4 

H o 
CD 0) 

!Z 

CD X 
-i CD 
Q 3 

c 2 


CD 

cr 

CD 

O 

$ 

ro 

o 

c 

o 

(Q 

CD 


O 

cr 

< 

o' 

c 

01 


03_ o' 

_ - 

11 
_ gj 

-} CQ 
o <» 

o I 

Q 3 

® S 


ro 

OJ 

cn 

ro 

3 

r-+- 

io 

a. 

ro 

3 

CQ 

ro 


—A 

<=* 

3 " 


< 

ro 

O 


3 

w 



CD 


91 

5 

H 

m 

o' 

03 

CQ 


3 " 

OJ 

5' 

“♦l 

c 

CD 

3 

CD 


O 

S' ' = - 

CD < 

o> ® 

CD O i_ 
§ Q CD 

2 ^ 

Q 

0) 
C 
33 

_r 

•cr a 

' ’ CO 
03 CD 
CQ £ 
CD cd 

9.3 

2 o’ 

1 3 
03 p- 
CQ 13 
CD 05 

< s 

Ql CD 

33 03 

J 3 
2 . 2 . 
03 “ 

2 ro 


o 

S 


—I 

ro 

3 

33 

CD 


GT 

OJ 


3 03 

=r tg 

05 CD 

o' m 


ro 

ro 

ro 

ro 

Tl 

&) 

o 

r^* 

O 

"T 

w 


c 

CD 

3 

O 

3’ 

CQ 

(n 
£ 
33 
3 * 

a 

CO 

o 

ro 

3 

CD 


355 





r-r id 

O —* 

o 

II 

a. to 

O & 

2 i 
to to 
2 ° 
-2 3 
S « 
2 o 

O cz 

a =f 
o to 

2 o 
• -~*. 

>—t* 

TO TO 

3 TO. 

a TO 

2 3 

o » 

TO 3 
O TO 
2 ' < 
o' cr 
TO CD 

TO 

X 

CD 

TO 

TO 

a 

TO 

O 

r~\ 

o 

c 


CO 

ro 

fO 

w 

V > 

C 

T3 

2 

a 

TO 

o 

o 

TO 

-n 

o 

7 

o 

o 

TO 

a. 
c 
—< 
TO 
TO 


CD TO C 7 
3 T3 < 

c 3 5f 

CTO m iiL 


TO TO 
TO O 


-j. a 
<’ 

~C3 

rj v < 

11 f 

7 cr o 

O CD -* 


O 


TO 


| 1 TO 

oil 

O 


TO 
TO 

a 5r 


*< 

o 


O TO 
2. TO. ?* 
o n> 

^ 5' to 

2. TO. 


o 
o 

TO _ 
o _ 2 
TO ^ O 
TO TO 2 

<D 2 c£j 

• tod =r 

< 3 2 

TO TO TO 


to 


€ - 
2. 3 


to 

—( 

CD 


CD 

to 


X TO 

§ 3 


TO O 

I % 


~ TO 
S' i5) 
o 

—► o 

TO 2 

TO CD 

< O 

TO 

-i 

^ 3 

Q. O 

3 to 
8 q 


05 S jg- 

TOD _ TO 

TO O ~o 


3 to 

TO O O 
TO to' TO 

?I< 

CD s' 
to 


TO 
TO TO 

a. g 

TO 
CD "< 
Q. 

c zr 
O CD 
® to 

SE CD 
2 TO 
TO CD 
"-+ ' 
2 q 

2 TO 

TO “ 

O M 

■< CO 


TO 

Zj 

2 

TO5 

•-< 

PT 

-b 

~q 

-< 

ST 

¥ 

zr 

TO 

o 

< 

C 

a 

O 

m 

o’ 

a 

TO 


TO 

o' 

— 

3 

O 

3 

o 

TO 

a 

TO 


DO 

DO 

DO 

ho 

bi 


< 

m 

Z 


—\ 

zr 

CD 

3 

o 


CO 

£. 

-a 

ZT 

TO 

TO 

TO" 

CD 

3 
o 
— . 

CD 


CD 

a 


c 

TO 

o 

X 

to 


DO 

DO 

ro 

fO 

05 


CO 


> 

H 

IT) 

O 

o 

Z 

o 

m 

z 

-t 

33 

> 

d 

O 

z 


TO TO 

cr o 

O '-*• 
< “ 
TO X- 

r?% 

to 
b 
o 


v < 


(/> 

c 


S' 5 a 

O TO TO 
S 3 "2 

cn TO O 

f o a 

2 3 
<£ 2, to' 
£■ TO <0 

2- o o 


do® 

TO TO TO 

Sow 
§ TO 3 

2 TO £ 
2 TO 2 
TO 


O o 

TO —*. x 

S <8 O 


cr 


TO to 
TO “* 


CD TO 
O 


o rr 

to 3 3 

2- 5 ' TO 
a. to to 
’ < o 

< o 

2 TO 
oo 2, 

< a 
<. TO 

3 TO 
3' S 

b TO 
TO g. 

xf 

q j| 

05 a' 


=? TO" 
TO 2 
"O T3 

X X 
< < 
TO TO_ 

TO TO 
0” 00 


ro 

to 

ho 

ro 

In 


X 

-< 

O 

33 

O 

0 

m 

Z 

b 

z 

o 

o 

z 

o 

m 

z 

—f 
33 
> 
d 
O 
z 


q. 

15 

CD 

5. 

TO)' 

I 

I 

C5 


I 

§ 

c> 

I 

I 

3' 

S- 

<& 

I 

3- 

S' 

I 

I 


3- 

§ 


,o 


I 

I 

a 

! 

5> 

s 

TO 

I 


3 

S' 

I 


> 

s> 

si 

o 

o 

o> 

<2 

O 




+ 

o 

b 

o 

o 

£=- 

a 


H 

TOT 

TO 

TS 

O 

TO 

2 

& 

TO 

TO 

q 

■q 

a 

TO 

cr 


CL 

c 

T3 

5' 

TO 


TO 

a 

-a 

-5 

TO 

o 

TO 

TO 

cr 

TO 

—i 

O 

c 

CD 

21 

TO 

05 

3 

TO 

TO 

a 

TO 

U) 


a 

TO 

TO 

TO 

r-\ 


ro 

CD 

O 

a 

TO 

V—’ 


ro 

TO 

3 

r- 

TO 

0 

c 

a 

s 

TO 

to 

a 

CD 


ho 

ro 

o' 

TO 

a 

TO 

0 

—i 

b 

3 

3' 


to’ 

3 



O 


TO 

Z7 



3 w © a o 

TO TO- TO W 

- Cb to O’ f 

^ a. to ® 


t« 

I? 3 

o q o To- *5 
to q 


m C c-* 

a § 2. 5 s 

3 o r" 3 s 

to to ‘g 

TO ' o TO 23 TO 

w TO w TO TO 

CD-5^ 

TO TO S' TO W 

TO 2 b q 0 

TO- 5 ' o 

w to a 

® ®«? “ 


— CD 

TO 

— trt 


rt TOdccr 
c ^ § c/) q 
| TO CD % a 

TO trt ' 3 “ 

®£S' s 

to q to 3 2 

11 Ilf 

® o 3 o 5. 

2 TO TO To 

" l.cq ? c 

a 

c 

”D 


TO TO 

O 


i S i- 

•• o o 

<s) a w “* 

TO O TO x 

a to q J q 

(P TO ® TO ^ 

2 a ® TO o 

o “ ^ *= 


o 


TO 

— q 

to o 


o 

TO 

TO 

CL 

TO 

q 

o' 

3 

T5 

O 

TO 

q 

TO 

a 

w 

TO 

5* 

TO 

iQ 

TO 

S 

q 

o' 

zr 

5' 

c 

TO 

<?' 

2[ 

c 

TO 

o 

TO 

Q. 

a- 

■< 


TO ° 

3 q 

-O TO 

o 3 

f « 

II 


TO 
TO 
x to* 
— TO 


1 2 
8< s 

o 

U> ”*■ 
TO 
TO 

? s 

x TO 
to ca 
TO 


r~ 2 

O TO 
3 TO 
CO -< 


=t TO 
TO CD 
.= T5 


> 

CD 

m 

O 

-n 

CO 

ID 

> 

Q 

m 


CD TO 
x; TO 

TO 3 

TO 2 

-j 

§ 5' 
q to 

S-TO 

to ro 
<’ < 
TO TO 
TO © 
_* O 

zr »• 

TO -< 

3 b 
g O- 

|c 

2 TO 

TO 5' 

• * 
TO 

«b' 

3 


zr 

TO 

TO 

=6 

TO 

o 

ST. 

< 

TO 


CD 

O 

a 


o 

q 

Cl 

cr 

TO 

O 

TO 


TO 

a. 


CO 

cn 

05 


..............................................—...............................— .. . . 











ca 

> © 


5-5? 
2 CD 2 

S3® 
O o. < 
j~. a) 3L 

CL 05 C 

o 5' S-' 


< ® cfl 
2 o 
2 3 © 


3 


U 2 

“S -J 

O 3 
CQ - 

CD <2 
o c -y 
X3 
•O 

CD CD 

?3 5 
* g n 
® § 


C/5 


•O 


CD 

c 

c 


CD X 
CD 2. 


a 

S' CD =s 
^ O' <0 

c 3 _K 

■O _ O 
CT © 

Q- cr 

» S 

II 

f s 
; 3 

g T3 


3 

0) 
>—♦* 

o' 

3 

<2 

X 

J 

CO 

o 


~ CD S 

3 t t 
® o 3 


G) 


•a 

CD 


CD 

a. 


© - 3 o ® 

$ X3 -p 3 

cd o a -o 

~t — O CD 

r- CD is 

I * Sjf 

a. o o 4± 

g I -® ^ 

05 ?■ CO 01 

® v< 


CD 


CD 


CD 3 


3 O 
C CD 

3 a. 

2 co 

-n 3 

CD 3 

3 CQ 


CD 
3) 

2. 3 

O CD 
<® 3 
C/3 "* 

5 o 
g 3 
Q> 

CO 3} 
3 5 


a o 
o x 
S a 

3 fl) 

CD g 
“O p- 

w o 

g “• 

2§ 

cr to 
_. o 

If 


3" 03 

I i 

CD <D 

O 

-* GS 
cr 3 
a> 

— cr 

Q. CD 

c 


CD ' 

<1 m 

cr S 

§ s 

_J £T 

5; < 

r\ CD 


a. o 

CD — 
~ O 
or -»• 
<D ~ 
TO © 
CD 

3. 05 
=• CD 
E 5* 
0) 
CO 


o 

3 

C/5 

8J I 

© a 

5 ' <D 

CO w 

o 

=? o 

O 3 

3 S' 


—I 

—5 

& 

Q. 

CD 


CD 


3 
CO 
Q. 

g 05 
2 - CD 


a. 


o 


X5 


CD 

§ C 

3 0 

CD 

cd a. 

CL 

a 3 

CD C/5 

3 o 

3 


05 
CD 
$ 
CD 
® CQ 
—*• CD 
CD 
o 


CD 


CD 


< ° 
< CD 
G5 </> 
o> 0) 
O ® 
o a* 
fi> •< 


„ a 

~ (D 
® © 
g£ 

0> -§ 
05 X 


3. ® 
— O 

2 CD 

a 3 

o cr 

3 © 

2. 3' 

o) 2 
CD CD 

g & 
a 2 

CO <D 
CD Q- 

fl) » 
=5 3 
O CL 

I 5 

CL CD 

5' 3 

O CD 


<ls2 

=J- j=f 03 < 

00 5' 3 co 

o CO 5' ® 

D « 3 « 

oil <£ 

CO < “ 
o cd 2. or 

=p s. 2. 2 

cd 3- -< a. 


V5 
CD 

& X 
3 

CD 

3 oj- 

ST O 


CO 


O 0 
3 CL 


-, <; 
CQ CD 

cd a. 

a 3- 
2. 5J 
o 

m ^ 
CD O 

D c 

g a. 

a g 
o a 

o ® 
3 | 

CD O 

w CD 

® O 

s ^ 

® 3 

*“T 

o 

05 

or dt 
o (D 
a 05 
CL (D 

cr % 
0 2 
o 05 

o 

a x 

!<§ 
O 03 
CL C 


d & 

CD CD 


ro 

ro 

fo 

03 

ro 


O 

o 

z 

3 

O 

r~ 

0 

T1 

(/> 


> 

o 

m 

O 

i 

3 

> 

O 

H 

nr 

J) 


05 

c 

CD 

o' 

o' 

~ O 

2 § 

3 2 

3' CD 
CO S' 


05 

a 

3 

CD 

~n 

CD 

CL 


o a 
^ © 
O) 7 

2 o 


05 ® 

—t 

05 

r—*" 

o' 

a 

—K 

05 

c_ 

S' 

a 

CD 

S 

o 

3C 

3 

O' 


3- 

O 

~t 

O 

r* 

CQ 


CQ 

-o 

o 

X3 

0 


3 

o 

3 ' 

CQ 


CL 


05 

c/5 cr 


< 0 =; 
CD 3 5 
CL O 

05 ® 

C o w 

■^s I 

—. JD 

CL O (Q 
© 05 m 
3 0 
05 — 

CD 


H 

~5 

a 

_ 

3 

o 


3 3 
® C 
05 O) 
^ 3 
Q CL 

_ cr 
3 ’ '< 

3 5 

72 CQ 

05 TS_ 

CD J 

a < 
a 
a ° 


a cq‘ <d 

3-0) 

x ^ - 

■•o O 

w» - 




3 CQ a 
<30 

§ 3 3 . 
< o a 

S V) 

—r ^ 

I ^ 3 

®a 8 

CO “t 05 

| 2 o 
3 2 


3 

~o 


co a 

3 

^ 3 -. 

o ® TJ 

3 3 2 


3. 

3 

05 

O 

3 

< 

3 


O CL 
X 3 
3 05 

o o 

C 


3 a a 


3 < 

3 2. 

O CL 
C 3 
3 a 


o 


3 sD 
05 05 


a. 3 o 

3 2 i 

3 ~ - 

a^ 

-8 Q - 
© ® 

§ ® 

1 I 

< o 

co 2 . 

Ct) C/) 

§*»¥ 

2 O 3 

• § 55- 

°‘ 3 


3 w 

CL r.' 
33 O 


— r 

2 

3 

a 

3 

3 

cr 

3 

o' 

X! 

3 

0 

—h 

3 

co 

0 

**x 

o' 

s 


3 


~i 

3 ' 

X 

3 

Q 

3 



3 


O 


8 5 
5 8 

I! 

3 o 
f 3 

3 ° 
w 05 

s a 

CQ -® 
3 d. 
-■ Q. 

T_5 © 

■o' =2 

3 ® 
«’ 3 

a ® 

S o 
3 3 
-< 

05 g: 

cr 3 
® 3 


S I- 

co a 

3 05 
3 0 

c o 

"a 8 

® 3 

3 a 
5' g 
a 8. 

-§ 3 
® CQ 

=■■ a 

2 ■<• 

3 5' 

° I 

Sr o> 

* f 

© 2 

§ -. 

CL — 


3 

a 

-»• 

-x 

S 

r~*- 

3- 

3” 

_ 

3 

» 

3 

g 

3 

3 

3 

o' 

g 

3 

3 

3 


3 

a 

> 

H 


0 

x 

0 

3" 

0 

0 

3 

3 

Q. 

3 

3 


O 

o' 

CO 



3 


3 TD 

3 -r 

—K ZZ. 

0 a. 

cd ® rn 

7 2 o 

2 3 -g 

s a Z 

cr o' 3 

3 3 jjt 
X“ CT” >*rs 
CD CD 

xs O o 

^30 

cr c 05 

O 05 © 
Q ® 05 

i r| 

3 3 2 


3 co 
2 3 


W5 05 
sr: 3 

3 $ 

® cS 

3 3 

3 W - 
8 XD 

S a 

3 © 

® | 
0 3 
■o ^ 

3 3 
rj 5 
—► —' 
3 CL 
Cl. 

3' 3 

o £» 


3 




O 

3 
~o 
3 

-f- 

3 S 
•< % 

~ © 
3 3 

o. 7 

__ 3 
3' 3 

CD CL 
C/5 

O 

X§ 
O g. 

3 c' 
3 .? 


CQ 


« 3 ° 

2 C/5 CQ 

2 3 3 

S- § 2 
2 o 
cr -1 

3 <3 3 

o s a 

o 9 -. 3 
a <D 7 
a. 3 ... 


05 —j X5 

o i-1 

I.® 2 

Z ro a 

3^20 


3 


2 5 ' 3 

CD o Q> 

/-V ~ k-." 

7 iD X 

2 cr 
^(0 3 

3 3 3 

o O g 

G. co 3 
dr. 7 - 05 
3 < 05 

05 <D 3 


3 2 a ^ 

a 3 a 

3 3 

s III 

3 


3 

® < 5; _ 

p o. Q ^ 

C+ CQ 
o o 3 


o 


CO 3- ■< 

"U 

3 

_ =;• o 
cr 3 7 

f f : ® 

cr © go 
co 3 

a < ~ 
3 3 a 
2o w 

3 O JD 


O § 
(/> 

o® 

3 

co 


o cr 
-* 3 

05 _ 

a a 

3 <D 

•< g 

2 5' 

a- 3 

Z | 

3 3 
a a 
c cr 
3 Q 


3 


3. S’ 1 

3 - Qj 
"* O 3 
=r ® 
3 03 


3 


cr 

a 

3 
3 
o 
3 

3 O 
w 


o 


o 

® g 

s 2 

3 


3 X 

3 CL 

rH- 

3 cr 
3 3 

9? c 

3 
® 
X5 CL 

3 

2 > 
3 cr 
3 


3 


^ §. % 
cr "* ' 


0 

2 

3 

3 

g 

3 


a 

3 

0 

r~»- 


O 



ZT 

0? 

-'T 

3 

CO 

zT 



cr 

3 

3 o 
3 

3 sf 

3 a 

“2 o 
3 -=k 

3 X 

CJ - M 

2 co 

© 

» =7 

3 a 

Cl 3 

a a 

3 O 
o 2. 

<’ >< 
3 © 

cd a 
o O 
o § 


3 


X3 


d 

3T 

3 


3 

cr 

0 

S' 

cr- 

0 

3 

d 

a 




2. 

CO 

5‘ 

3 

co 

a 

0 

r—t- 

cr 

0 

< 

CD 


3 


a, 

3 


O 


3 

T3 

3 

3 

< 

eg 


S 

a 

0 

< 

u_ 

< 

O 

«5 

3 

a 

0 


CD 

T3t-' 


o' 

3 

3 

3 

Cl 

•c 

Ce 


C/5 

O 


cr 

3 

CL 

3 


a 

o 

3" 

3 

cr 

o 

c 

CL 

cr 

3 

o 

c 

3 

3 

a 

2 

3 

CL 

2 

3 

3 

3 


3 ?< 
3 ^ a 

2 £ 8 

sr <d a: 


3 o 


o 


3 


o 

o H 
3 — 
3 3 

C CL 

O 3 


3 

$ a 
» a 
3 a 

~ CL 
3 

3 o 
'8 £ 

ga 

a o 

ro 

2 8 
i i 

3 CL 

=r 3 

3 

3 a 

CQ 


© 

3 

—1 

3 «• 
c cr 
rD 3 

2 ; a 

CD CD 

3 2 . 

■— CO 
'-*• 3 

.'"i 

■" o 

05 “* 
< 3 
Q 3 

s § 

3 
3 -> 

a o) 

11 

n 3 

3 3 

3 

cr - 

a o 
a- § 
c <2. 
10 3 

05 2 


o 

3 

o 

X5 

O 

co 
—< 
3 

T5 


<Q 


3 

a 

o 

3 

3 

3 

3 


o 
3 

3 

cr 
o 
c 
d 

cr 
3 

co a. 

X! 3 

11 


8 3® 

8 =g. 

3 © 
<*, © 3 


3 


05 

cr 


a o a 

< a 3 

(D 05 © 

1 O i 
05 X 

a a 5 

2 CQ 1 s 

X O' CQ 


DO 

ro 

ro 

03 


o 

rn 

co 

O 

Z 

j~i 

T, 

05 

m 

S 

m 

x 

or 


357 
















O '< _J 

3 ~ 5 

J) ° ® 

a 2 I 

3 3 8 
0) 


9 3 o 

211 
cr cr -• 
^ S CO 

-o q 

CD CD 3" 
2 . C 
O __ o> 

9-. 3 a 

£-| 

. » | 
? « « 

5 -q = 

O’ ° « 
05 Q -■ 
05 O 
CD 05 £T 

03 . (£2 ^ 

a o 

^ 21 i 

S J 2 
3 CT cn 

to. cd gr 

If! 

► /Ti O 


/—r- ‘-•if 

03 

0 3“^ 
oi 9 | 
cr — 2 
9 a_ <d 
o> “ =-■ 
as cr < 

^' O CD 

® a g 
o £ a 
5-o 3 

3 C CO 

cr ® £ 
•< ‘C 9 


O CD g 

I w § s: 

<3"0 

1 3 g 

CQ 3 03 

2 CD ED 


cr 5" 3 

ED ® 2 

a § ^ 

— a c- 

3 o ro 
a a. o 

3 g. | 

CD — CD 

q o Q. 

E — — 
cd cr o 

4 05 to 

3 3 a. 

a I ® 

i £ § 

a =3 £ 
a -- o 

3 r* 

in n o 

Ifs 

1-3 5 

3 CD O' 

r~+ 

i I. 

7T a" 3 
3^-0 
CD C C 
03 q o> 


3 8a 

CD -a) • 


0 

—5 

0 

- 

2. 

O 

CD 


CD 

CO 

c 

CO 


03 ' 


Q. 

~n 

O' 


™ 

q 

05 

0 

0 


PL 

r—* 

§ 

05 




05 

O 

OS 

cr 

03 

0 


3~ 

o> 

CD 

Cl 

s^ 

2 

•rr* 

O 

O 

05 

0 

a 

a 

a 

O. 

3 - 

O 

05 

CD 

Cl 


T 3 « 

a § 

-< 3 
< O 

3 ~ 

^ 3 , 

a ® 

O v> _. 

^ _ o 

g 3' CD 
® (5 3, 
C/5 Cl O 

I §■ a 

5 is 

=r ~ 

® w o 

a 3 ~ i 

-o' o q 

CD O 3 

3 3 1 °- 

a 

o> ^a 

CD CD ~ 
05 Cl CD 

5 ' a 3' 

“2 CD O 

c* a 3 

® -o S- 

__ X5 

9-E ^ 


03 3 3- 
o o CD 
0) Q-^ 
CD J S 

z+ a 2 

^ io 

8 ® £ 
g o ^ 
a cd 

CD 05 CO 

?? a o 


o o 
o o a. 

2 3 05 

o -■ a 
§-g s* 

® 2- 8 

a q- 25 

cr —^ cr. 

3 22 23 

O o CQ 
05 CD 05 

U &. fl) 

cd 9 9 


—| CL s' 

% 3 5' 

cr 05 CO 
CD =j- O) 

® CD O 

8 £ 05 

a o to 
<■ ° < 
CD ® 1 

^ ,05 

S' 3 § 
= * £ 
|| o 

“. a ® 

3 O 3 

o 3 a 


CD CD 03 

3 -g « 

E ffl ° 

9 a cr 

~ CD CD 
CD CL CD 
CL - 3 

fl> -o c 
2 n 0) 

21 g. 

a. cd 

0) 3 05 

< 05 05 

Cl 

cr ^ a> 

^ s q 

05 q 


cr _ cd 
cd o a 


w 05 

„ _ CO 

2. O 5 - 

— CD § 

05 3 ^ 

a 3 < 
<Q ~ 

CD 3 CD 

s a s 

P ? 3- 

^ . c5 

S’ 2 . - 

a a o) 

-o 

3 9 1 ; 

a ® q. 

o « 8 

CD C 

3 a: 0) 

CD CD 9 

3 O oi. 
O' Off 

a o) ~ 

w J3 TJ 

a o o 
® *- g- 
a a 

™ 03 5' i 

P 3 

cr § 

cd 3 a 

^ 8 ^ 
O <fl </>• 

I s>° 

1 ' ^ § • 
cr 55 

<D CD 


3 - > a 

fl) o < 

05 o - 

q- 9 3 

a a o 

a q 05 

— O E 

a 

a 3' 

W CD 2 

z* 05 CD 
w r- 5 - 05 
3 05 ^ 

o o 

CD 05 3 


®S<s 

o o' CO 
q CD .CD 

O _^9 

2. 5" 05 

§ g s 

a o cd 
o 3 a 
CL CD a 


05 

,, a j 

2 o CD 
CD O vs 
S3® 
03 a 3 
O o CD 


CO -5 a 3 
CO 9 CD T3 
3 0 3.0 

co o a 2. 

03 3 05 a 

co ' o 

CD 01 3 

a. 3^ 5 o 

3 W | § 

® o ® § 

K ■* O (D 

g-f » ® 

oi§« 

a -• =T cr 

o o> ^ 
05 -■ ^2 cq 
cr 3 co 2 


^ 3 

1 $ 

- ® O 

2 CD 3 

1 I 8 

a □ 

2 . o a 

3 O CD 

? 3 ® 

o 05 a. 

3 ' <■ a 

CO CD CD 


359 








proved to be good. 










361 




Providing inside sleeving or lining of suitable type of plastic materials. 
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24.5 DISPOSAL OF LABORATORY WASTES 








training in analysis of sewage. 
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The values obtained by the equation for triangular notches would vary by ± 3% 
from the true discharge for discharges from 0,008 to 1.25 m 3 /s. 
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FIG.25.4: TRAPEZOIDAL NOTCH (cippoletti weir ) 
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The sides of the notch should have a slope of 1:4 such that the top width of 
discharge is equal to the bottom width of the notch (b) + half the head of water 
over the sill of the notch (1/2 h). Thus the loss of discharge due to end 
contractions is made good. 
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Venturi flumes should be used only when head available is between 50 and 
1800 mm. Minimum width of the flume should be 90 mm. 
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The discharge values obtained by measurement with venturi flumes would vary 
from 95% to 105% of the true discharge. 
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TABLE 25.1 

COMPARISON OF OPERTIONAL CHARACTERISTICS OF FLOW MEASUREMENT 
DEVICES INSTALLED AT DIFFERENT LOCATIONS 


Alternative 

Location of Flow 
Measurement 

Device 

Sensitive to 
Fluctuation in Flow 

Measurement 
Represents the 

Avg. Flow treated 

Affectd by Debris 

Affected by silt or 
other settleable 
solids 

Measurement 
useful for Plant 
Operations 

Measurement 
useful for Effluent 
receiving Source 

Within Intercepting 
sewer or manhole 

Yes 

No 

Yes 

Yes 

Yes 

No 

At the head of the 
plant 

Yes 

No 

Yes 

Yes 

Yes 

No 

Below bar screen 

Yes 

No 

No 

Yes 

Yes 

NO 

Below grit removal 
or sedimentation 
facility 

No 

No 

No 

No 

Yes 

No 

Before outfall 

No 

Yes 

No 

No 

No 

Yes 
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TABLE 25.2 

EVALUATION OF VARIOUS TYPES OF DEVICES COMMONLY USED FOR WASTEWATER MEASUREMENT 



Application 

How Range and 
accuracy 












Pressure 

flow 

Open 

channel 

flange 

Accuracy 

Effect ot 
solids in 

waste- 

water 

Head t.c-ss 

Power 
require m 
enf 

Simplicity 

aria 

Reliability 

Unattended 

operation 

Maintenance 

requirement 

Ease ot 
Catibration 

Cost 

Portability 

Application 

Venturi Meter 

Y 

N 

10 r 1 

= 0.S 

H 

t 


G 

G 

M 

G 

H 

N 

Force main, 
Wastewater 

flow nozzle meter 

y 

N 

S ; t 

mm 

H 

M 

l 

0 

G 

L 

G 

M 

N 

- do • 

Orifice Meter 

Y 

N 

fit t 


M 

H 

t. 

G 

G 

M 

G 

L 

Y 

* do •• 

Electromagnal'ic 

meter 

■ 

N 

SC : i 

z 1 0 

s 

1, 

M 

P 

G 

M 

G 

H 

N 

Force main, 
wastewater. Stud 

ge 

Pars liar! flumes 

N 

Y 

20 t 

■ 

s 

H 

L 

G 

G 

L. 

G 

M 

V 

Channel. 

Wastewater 

sludge 

Wens 

N 

Y 

20 :1 


H 

H 

L 

G 

G 

M 

G 

■ 

Y 

Manhole treat¬ 
ment unit. 

wastewater 

Depth measurement 

N 

Y 

!0 ; t 


M 

l. 

L 

G 

M 

L 


L 

Y 

Interceptor 

wastewater 

sludge 

Open flow Nozzle 

N 

Y 

20.; i 

- 1 

S 

H 

t. 

G 

G 

M 

F 

* 

L 

Y 

Over all, 
discharge poinr 
waste-water 

sludae 

---_j 


Effect of solids is substantially smaller if solids bearing or continuous flushing type Venturi Meter is used. 
F = Fair, G = Good, H = High,. L - Low, M -- Medium, N - No, P - Poor, S = Slight, 
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for duckweed pond. Presently the detention periods have ranged from 21 to 28 days. The depth of ponds may vary from 1.5 
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kwh kilowatt hour VSS volatile suspended solids 
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Specific conductance {Wheatstone bridge, conductance cell) (first revision) 
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IS 2556(PT 6/SEC 6): 1974 Specification for vitreous sanitary appliances (vitreous china) : Part 6 Specific requirements 

of urinals, section 6 water spreaders for half stall urinals (second revision). 
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Waste 


Land Treatment 


APPENDIX *.1 

TYPICAL PERFORMANCE CHARACTERISTICS FOR VARIOUS METHODS OF SEWAGE TREATMENT 



Bdeoded Aeration 

Convantionai 

Activated 

Sludge 

Oorventsora! 

TrkfoTng 

Fitters 

facultative 
Aerated Lagoons 

Anaerobic Aerobic 
Systems (a) 

Waste 

StabfeaSon 

Ponds 

Performance (Typical) 







800 removal, % 

Ntariars removal, N 

Nutrient removal. %P 

Cofiform removal, % 

Helminth removal, % 
land requirement 
(mjyperson) (c) 

95-98 

15-30(b) 
10-20{b) 

60-90 

0.1 S - 0.20 

85-92 

30 - 40(b) 

30 - 45(b) 
60-90 

O.fS-O.25 

80-90 

15-20 

10-20 

60 - SO 

0.2-0 - 0.30 

75 - 85 

60-90 

0.30 - 0.40 

75-85 

Yes 

0.15 - 0.20 
(excluding pcs! 
treatment) 

76 9S 
40-50 

20-60 

60 - 99.9 

Yes 

2.0 - 2.8 

Process Power Requirement 
{k Whr/perso/Vy ear) | d; 

16-19 

!2- !5 

7-51 

12-15 

Nil 

Nil 

Sludge Handling 

No digestion. Dry 
on beds or use 
mech devices 

Digest ttier, dry 
on beds o' use 
mech. devices 

Digest then dry 
on beds or '.i$e 
mech. devices 

Manual desludging 

once in 5 to 10 
years 

Directly dry on 
beds or use mech 
devices 

Manual 

desludging once 
in 5 to 10 
years 

Equipment Requirement 
(excluding screening and grit 
removal) 

Aerators. Recycle 
Pumps. Sludge 
scrapers, (for 
large settlers) 

Areators. 

Recyde FAjmps. 

Scrapers 

thickners. 

Digesters 

Dryers Gas 
Equipment 

Trickling filter 
arms. Recycle 

Pumps, Sludge 

Scrapers. 

TNckners. 

Digestera, Gas 

Equipment. 

Aerators only 

Nil 

(gas collection 
optional) 

Nil 

Operational Characteristics 

Simpler than 

Activated sludge 

Skilled 

Operation 

required 

Skilled 

Operation 

required 

Simple 

Simpler than 

Activated Sludge 

Simplest 

Effect of Population size on 
unit cosl 

Relatively little 

Considerable 

Considerable 

Slight 

Relatively little 

Slight 

Spec®' Features 

BOD removal 
highest, effluent 
nitrilied, 
relatively high 
power 

requirement. 

Favoured for small 
and medium sized 
plants 

Considerable 
equipment and 
skirled 
operation 
required, 
especially if 
gas collection 
and usage 
involved 

Method considered 
mainly for 
largesized plants 

Considerable 
equipment and 
skilled operation 
required, 
especially if gas 

collection arxi 
usage involved 

Method has often 
been preffered in 

India for 

largesized pants 
owing to fowet 
power requirement 

Power requirement 
similar to 

Activated sludge 
but construction 
and operation very 
simple. Also easy 
to enlarge or 
relocate if 
necessary 

Minimal to 
negligible power 
requirement of the 
system makes it an 
economical 

alternative If 
gas revenue is 
neglected Land 
requirement is also 
relatively small but 
depends on type of 
post treatmert 
adopted 

Simplest treatmert 
method and nil! power 
requirement But 
this advantage may be 
offset by high land 
requirement which may 
be unavailable 
or expensive 
near urban 
ares. 


compared to 
Activated Sludge 


a) System includes anearobic treatment of whole raw waste In an aerobic 

unit followed by a 3 celled maturation pond of 6-7 days detention time Also includes 

sludge drying beds However effciences can be attained by suitable choce o' post-treatment after the anaerobic step 

b) Additional nutrient removal can be achieved through special measures 

c) Based on population equivalent of 54 grams/persorvbay, 3 m depth of water In lagoons and embankment slopes about 2 horizontal; i vertical 

d) Based on aerator capacity of 2 kg OxygerVkW-hour at standard conditions (20 degree C. Zero D O and plain water) and 0.75 of standard value delivered at Sew condors. 
Process power does no! include intia! raw sewage pumping in sit cases 


- 1'; -t :-; 0 :.v;r: •; .- -rev—.....-if....*,•....-........ 


80-90 

eo-9o 

90-99 

90-39 

10-20 


Nil 


Sprinklers or 
Grip Irrigation 
(optional) 


Slight 


Adequate 
pretreatment 
required 
depending on 
type of crops 
and 

distrrte/tion 
system used. 
Soms O and M 
cost is offset 
by revenue from 
crops 


440 
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Assuming that the future growth follows the geometric mean for 
the period 1921 to 1981 r g = 0.2442 
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Design of Storm Sewer System: 
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TABLE 1 


DESIGN OF STORM SEWER SYSTEM 


Line LOCATION OF 

Nurrber 

DRAIN 

TRIBUTARY AREA (HECTARE) 
INCREMENT 


tc TIME OF CONCENTRATION 

RUNOFF M3A>? 

Flow 

‘Q‘ 


DESI 

GN 




PROF! 

l E 



Street 

Manhioi 

from 

Manhoie 

to 

0.7 imp 
factor 

0,2 Imp 
(actor 

Eq.100% 

Imp.factoi 

Total 
A/e a 

Time c4 
inlet to 

Trmeo? 
Flow in 

Tola! 

te*8+tt 

Per Hectar 
e(i0cf; 

Total 

Ips 

CHa wi 

Slope 

rryTOOC 

Capacity 

Velocity 

mps 

Length 

iafj 

Drop in 
Manhole 

m 

INVERT ELEVATION 









upper end 

S 

Drain tt 










Upper 

end 

Lower 

end 

* 

2. 

3 

4. 

S 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14 

15. 

16. 

17. 

ie 

19. 

20. 

21 

22. 

23 

1 

South St 

5 

4 

0.286 

0 366 

0.274 

0.274 

12.0 


120 

345 

94.5 

26 6 

200 

10.0 

32 

1.0 

70 

0.7 

0.000 

37.400 

36.70Q 

2 


4 

3 

0.167 

0.488 

0.214 

0.488 

13.3 

1 17 

14.47 

335 

164.0 

46.0 

250 

6.65 

50 

1.0 

125 

0.83 

0.025 

36.675 

35.845 

3 

Northsouth 

St.2 

R32 

R.3 t 

0415 

0.312 

0.352 

0.352 

11.0 


11.0 

348 

123.0 

35.0 

250 

6.6S 

5(3 

1.0 

70 

0.47 

0.000 

36700 

36.230 

4 


FT. 3 1 

3 

0.366 

0.36 

0.324 

0.676 

11.5 

1 17 

12.67 

340 

264.0 

74.0 

350 

4.55 

90 

1,0 

70 

0.32 

0.050 

36.160 

35.860 

5 

South SI. 

3 

2 

0.256 

0.466 

0.274 

1.438 

12.5 

3.27 

15.77 

338 

480.0 

135.0 

450 

3.14 

160 

1.0 

125 

040 

0 066 

35779 

35.379 

6. 

NorthSouth 

St3 

R.2.2 

R.2.1 

0.230 

0.492 

0 260 

0.260 

128 


128 

340 

87 5 

25.0 

200 

10.0 

32 

1.0 

70 

070 

0.000 

38 000 

37.300 

?. 


R.21 

2 

0.410 

0.310 

0.348 

0.608 

11.0 

1 17 

12.17 

342 

206.0 

59.0 

300 

5.55 

70 

1.0 

70 

0.39 

0.050 

37.250 

36,860 

8. 

South St. 

R.2 

1 

G.256 

0.466 

0.274 

2.320 

12.5 

5.37 

17.87 

330 

7S5.0 

214.0 

600 

2.22 

280 

1.0 

160 

0.36 

0,200 

35.179 

34.819 

3 

Northsouth 

St4 

R.1.2 

R. 1-1 

0.660 

0.282 

0.517 

0.517 

10.2 


10.2 

350 

182.0 

5? .0 

250 

10.0 

60 

1.25 

70 

0.70 

0.000 

36.600 

36.100 

10 


R.i 1 

l 

0.580 

0.362 

0.479 

0.996 

10.S 

0.94 

11.74 

344 

330.0 

92.0 

350 

5.0 

IX 

1.1 

70 

0.35 

0.050 

36.050 

35.700 


South Si 

1 Pun'phGuse 

0.670 ' 

0.330 

0.494 

3.610 

10.4 

8.05 

1645 

325 

1240.0 

345.0 

700 

1.67 

400 

1.0 

25 

0.42 

0.234 

34.586 

34.165 
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CALCULATION OF BACKWATER CURVE 
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APPENDIX 3.4 

CALCULATION OF BACK WATER CURVE. 


dm 

d/D 

ti/A 

r/R 

rVTJ 

a 

f 

V 

bvx 10**2 

d+hv 

n x10**2 

nvx 10**2 

AVERAGE 
R R**(2/3) 

nvx 10**2 

Sx 10**5 

(Se-Sa) x 10**5 

(d-s-hv) 

Della! 

Cimulattve 

length 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

3.00 

1.00 

1.000 

1.000 

i.oo 

7.07 

0.75 

0.42 

0.90 

3.09 

120 

0.504 








0 













0.83 

088 

0.59 

4.50 

45.50 

0.68 

1495 


2.40 

0.80 

0.8G8 

1.217 

0.89 

6.06 

0.91 

0.50 

127 

2.41 

1.35 

0.675 








1495 













0.87 

0.9! 

0.83 

8.32 

41.68 

0.59 

1416 


1.80 

0.60 

0.626 

1.110 

0.82 

4 42 

0.83 

0.68 

2.36 

1.82 

1.46 

0.990 








2911 













0.74 

0.82 

1.36 

27.50 

22.50 

0.55 

2444 


1.20 

0.40 

0.373 

0.857 

0.7S 

2.64 

0.64 

f .14 

6.62 

5.27 

1.52 

1.730 








5355 


Column t » Assumed depth between initial depths of 1 2 ml. and terminal depth of 3.0 mt. 

Column 2 = (Column 1) /3 

Column 3.4 and 5 - Read from figure 

Column 6 = (Column 3) x area of sewer 

Column 7 = (Column 1) x hydraulic radius of sewer 

Column 8 - rate of flow / (column 6} 

Column 9 = (v ~ 2) / 2g for column 8 
Column 10 = (column 9) + (column 1) 

Column 11 a 0,0! 2 (Mannings N) / (column 5) 

Column 12 = (Column f f) x (column 8) 

Column 13 =. Arilhmelic mean of successive pairs of values in column 12 
Column 14 = (column 13} "2.13 

Column 15 ArilhernetiC mean of successive pairs of values in column f 0 
Column !6st (column 15 /column 14} **2 i.e.. S « (nv/ (r ** 2/3}} ** 2 
Cofumn 17 a (column 16) - i 

Column )8 Difference between successive pairs of values in column 10 

Column 59 ~ (column 18 ) / (column 17 x 50** -5} i.e.. Della 1 = DetSa (d + hv} / (Se - Sa} 

Column 20 = Cumulative values of column 1 9 
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DESIGN OF SANITARY SEWER SYSTEM 
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TABLE 2 


DeS«3N OF A SEWER SYSTEM 


Lin© 

location 

From 

To 

Ground 

ievoi 

at start¬ 
ing fr«r> 
hoi© 

Length 

m 

Area Sarvedfha) 

incre- Total 

merit 

Popu¬ 

lation 

Sewage 
Bow mid 

Ground 

water 

infiltra¬ 
tion mid 

Peak fk?w 

mid 

ips 

Diarmte? 

rrtri 

Slope 

Discharge 

Ips 

Q Fiji 

G Actual 

Velocity 

4TTpS 

Vrufi 

V Aetna! 

Tc-ta? 

m 

JTi 

Invert Elevation 

Upper end Lower end 

i 

2. 

3 

4. 

5. 

8. 

7 

8. 

9 

10. 

11. 

12. 

13 

14. 

15 

IS. 

17. 

IS. 

19. 

20. 

21. 

22. 

1 

Street 

R8.S 

R.S4 

38.275 

120 

0.80 

0,90 

240 

0.0S4 

0.016 

0.205 

2.37 

150 

.008 

14 

2.37 

0.75 

0.57* 

0.96 

37.125 

36 165 

2 

Street 

R.8.4 

R9 3 

37.960 

US 

1.20 

2.00 

600 

0 135 

0.040 

0.512 

592 

150 

.008 

14 

5.92 

075 

0.72 

0.93 

36.135** 

35.205 

3. 

Street 

R.8.3 

R.8.2 

36.873 

114 

1.40 

3.40 

1020 

0.230 

0.068 

0.873 

10 10 

150 

.008 

14 

10.10 

075 

0.82 

0.91 

35.175 

34.265 

4. 

Street 

R.8.2 

R.8 i 

36.895 

116 

0.90 

4 30 

1290 

0.290 

0.066 

1.50 

12.73 

150 

.008 

14 

12.73 

075 

0.86 

0.93 

34.235 

33.305 

5. 

Street 

R.81 

8 

36.420 

75 

0.70 

S.O 

1500 

0.34 

0.10 

1.29 

14.92 

200 

.005 

24 

14.92 

070 

0.74 

0.38 

34.275 

33 995 

6. 

Street 

8 

7 

36.117 

41 

14.5 

19.5 

5850 

1.32 

0.39 

$.01 

57.96 

300 

.005 

70 

57.96 

1.0 

1.13 

0.21 

33.645 

33.635 

7 

Street 

7 

6 

35S30 

26 

4.8 . 

24.3 

7300 

1.64 

0.48 

$.22 

71.96 

350 

,005 

100 

71.96 

1.2 

1.32 

0.13 

33.605 

33475 

8. 

Main.St 

6 

5 

35105 

88 

2.2 

26.5 

7950 

1.80 

0,53 

683 

79.02 

350 

.005 

100 

79.02 

1.2 

1.32 

0.44 

33.445 

33.005 

, 9 

-do- 

5 

4 

34 412 

86 

7.8 

34.3 

10300 

2.31 

0.68 

8.76 

101.35 

400 

.0033 

125 

101.35 

1.0 

1.12 

0.29 

32.975 

32.685 

10. 

■do- 

4 

3 

34 181 

36 

5.0 

39.3 

11800 

2.65 

0.70 

10.05 

116.28 

400 

.0033 

125 

116.28 

1.0 

114 

0.12 

32.655 

32.53£ 

11 . 

-do- 

3 

2 • 

34 105 

77 

1.2 

40.5 

12150 

2 73 

080 

10.35 

119.75 

400 

.0033 

125 

119.75 

1.0 

1.14 

0.26 

32.505 

32.245 

12 . 

<$Q- 

2 

1 

34.905 

117 

5.0 

45.5 

13650 

3.07 

3.91 

11.65 

134.79 

450 

.0033 

160 

134./9 

1.0 

1.12 

0.39 

32.208 

31.811 

13. 

-do* 

1 

0 

33250 

41 

1.7 

47.2 

14200 

3.2 

0.34 

12.14 

140.46 

450 

.0033 

160 

140 46 

1.0 

1.12 

0.14 

31.786 

31.641 


* Since VEl is tess than 0 3 mps,flushing once a day is necessary. 


A mMmurn level difference of 30mm has been provided between the incoming and outgoing sewers 
to provide necessary slope in the manbote 
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LINK 

NO. 

FROM 

NODE 

TO 

NODE 

PEAK 

FLOW 

dps) 

LENGTH 

(m) 

DIA 

(mm) 

WATER 

DEPTH 

(mm) 

VEL 

(mps) 

PIPE 

SLOPE 

% 

MIN 

SLOPE 

% 

MAX 

SLOPE 

% 

GROUND 

SLOPE 

% 

I 

1 

2 

23.88 

60 

150 

81.33 

2.44 

7.50 

2.76 

7.50 

10.00 

2 

2 

3 

39.65 

100 

200 

154.74 

1.52 

1.64 

1.64 

5.34 

1.00 

3 

4 

3 

6.31 

75 

150 

85.05 

0.61 

0.45 

0.45 

20.72 

0.00 

4 

3 

6 

61.72 

75 

300 

1 16.22 

2.44 

4.04 

0.46 

4.04 

5.33 

5 

5 

6 

1 1.04 

125 

150 

102.46 

0.86 

0.80 

0.59 

13.16 

0.80 

6 

6 

7 

147.67 

60 

600 

425.03 

0.69 

0.08 

0.08 

2.39 

1.67 

7 

8 

6 

67.02 

45 

350 

270.79 

0.84 

0.24 

0..24 

3.90 

2.22 

8 

9 

8 

54.41 

70 

300 

232.10 

0.93 

0.36 

0.36 

4.44 

2.86 

9 

13 

9 

19.71 

45 

200 

154.73 

0.76 

0.41 

0.41 

8.93 

0.00 

10 

10 

13 

19.71 

45 

200 

60.83 

2.44 

8.93 

0.41 

8.93 

0.00 

I 1 

1 1 

9 

20.50 

1 10 

200 

154.74 

0.79 

0.44 

0.44 

8.66 

0.91 

12 

12 

1 1 

4.73 

125 

150 

67.78 

0.61 

0.55 

0.55 

26.36 

0.00 


[ESC! - Menu 


TAB] - Next Window 
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GROUND ELEV CROWN ELEV INVERT ELEV EXCAVATION DEPTH 

LINK 


IMU. 

UPSTRM 

DNSTRM 

UPSTRM 

DNSTRM 

UPSTRM 

DNSTRM 

UPSTRM 

DNSTRM 

I 

60.00 

54.00 

57.00 

52.50 

56.85 

52.35 

3.15 

1.65 

2 

54.00 

53.00 

52.50 

50.86 

52.30 

50.66 

1.70 

2.34 

3 

53.00 

53.00 

51.50 

51.16 

5 1.35 

51.01 

1.61 

1.99 

4 

53.00 

49.00 

50.53 

47.50 

50.23 

47.20 

2.77 

1.80 

5 

50.00 

49.00 

48.50 

47.50 

48.35 

47.35 

1.65 

1.65 

6 

49.00 

48.00 

46.39 

46.35 

45.79 

45.75 

3.21 

2.25 

7 

48.00 

49.00 

46.50 

46.39 

46.15 

46.04 

1.85 

2.96 

8 

50.00 

48.00 

48.14 

46.50 

47.84 

46.20 

2.16 

1.80 

9 

50.00 

50.00 

48.32 

48.14 

48.12 

47.94 

1.88 

2.06 

10 

50.00 

50.00 

48.50 

48.32 

48.30 

48.12 

1.70 

1.88 

1 1 

51.00 

50.00 

48.82 

48.33 

48.62 

48.13 

2.38 

1.87 

12 

51.00 

51.00 

49.50 

48.82 

49.35 

48.67 

1.65 

2.33 

ESCj - 

• Menu 

{TAB! - Next Window 

[PgUp] - Review Back [SPACE BAR] - 
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APPENDIX 8.1 


CHARACTERISTICS OF COMMON GASES CAUSING HAZARDS 


Common Prixiertef. 


Physiologies! EHscte 


Maximum Sato 
i-mit % 


(All percentages are percent by volume in air) 


I Uppc < 


Uk«ly Location o* Highest 

Concentration 


Most Common-. Sources 


l :K-.«i:le CO, 


Carbon Mcinoxi/lt! I CO 


ColOOtiOSS odourless vrtuwi 
breathed in large guanSties may 
cause add taste non Wlaraabif 


Colourl#** OtJoiKtw* ttsun«tt 
infismniabia poisonous non 
irritating 


Cannot !.i* endured at 13% lot mote 
than taw minute* even i! subiact ra 
airest and oxygen commit Is normal 
Acts on redpiratrxy naive* 

Combines with Haemoglobin at 
blood Headache in tew hours at 
0 02?-. unconKirjus-nstss in 30 mts 
at 0 2% to 0 25 V fatal in taw hours 


12 5 rtf; 


At bottom when heated may 
strafity at point* above 
bottom 


Nsw top. nopedady It 

percent wrtti illuminating gas 


Products os combustion 

sewer gas sfodga ga.; 
Also issued turn' 
carbcxtanceous strata 

Manufactures! fuel gas 
turn gas products 
combustion products o' 
motor exhausts tie at 
almost any kind 


3 I ChtoonB 


4 Gasoline C,H. ; to 

C.M.* 


5 I Hydrogen 


6 | Hydrogen Sulphide j M,S 


Yellowish gtsw colour, 
detectable In eery low con- 
centratton, non-in«ammable 

Colourless, odour noticeable at 
0 .03%. inttammabie 


Colourless, odourless. bwWim 
Mammable 

Rotten egg odour in small 
condensations, odour not evident 
at high eonoentiations. cctourlesr. 
inttammabie 


Cotovrisss odourless tasteless 
highly inflammable ncxi* 
poisonous 


Cotouriess. tasteless non 
inttarvanable principal coosbfoe 
o’ air {about 79%, 


irritates respiratory tracts, kilts most 
animals in very short bme at 0.1% 


Anaesdietc effects when inhaled 
rapidly fatal at 2 4%: dangerous tor 
short exposure at 1.12 to 2.2% 

Acts mechanically to deprive tissues 
of oxygen; does not support tile 

Exposure for 2 to 15 minutes at 
0.0 1 % impairs sense o! smoli 
exposure to 0.0? to 0 !% rapidS; 
causes acute poisoning Paralyses 
respiratory centre, death in tew 
minute* at 0.2% 

Acts mechanically so depnve tissues 
of oxygen does net support life 


Physiologicaby inert 


Probably no limit 
provided oxygen 

sufficient 


1.3 6.0 


4.0 74 0 


4.30 46.0 


5.0 15 0 


New bottom but may be 
above bottom it air is heated 
and highly humid 


NornwKy at top extending to 
a certain depth 


Near top bul may be found 


Chlorine cylinders and 
teed line leaks 


5ervi«* staSoos. garages, 
storage. 


Manufacture fuel gas 
sludge 

Coal gas per*oleum 
sewer gas fumes ft am 
blasting, sludge gas 


Natural gas sludge gas 
manufactured foal gas. 
sewer gas in swamps or 
marshes 

Sewer gas. sludge gas 
also issues from some 
rock strata 
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APPENDIX 11.2 





Determination of the dimensions of grit chamber 
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The coordinates for proportional flow weir are listed below; 
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(O.K. as it is in prescribed range of 40 - 50) 



APPENDIX 12.1 

DESIGN OF SECONDARY SEDIMENTATION TANK 
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Because of non-uniform deposition of sludge, a desludging frequency of once in 10 years is 
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Volume for sludge storage during the monsoon period - 
when the sludge drying bed option is used for 

sludge dewatering _ Vd * T2 
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TYPICAL DETAILS OF LOW RATE SLUDGE DIGESTER 













Number of beds is assumed to be - 30 

Plan area of each bed = 254.43m' 
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SCHEDULE OF PREVENTIVE MAINTENANCE 
Centrifugal Pumps 










































SCHEDULE OF PREVENTIVE MAINTENANCE 
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APPENDEX 24.2 


TESTS RECOMMENDED TO BE CARRIED OUT ON UNITS OF SEWAGE TREATMENT PLANTS 



Trea One n! St ugtt / U! i H 

Total SetUcable Dissolved 

Suspended Solids Solids 

Solids 

Mixed U(|tioti SV1 for 
Suspended Ml. 

Suiidj 
fMI.SSi 

Turbidity 

pH 

Alkalinity 

Volatile 

Acids 

BOD 

COD 

IX) 

ORP 

Total 

Kjohldah! 

Nitrogen 


1 

2 4 

5 i ; 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

!. 

Raw Sewage 

X X X 



X 

X 


X 

X 



X 

2 

Primary Sedimentation Tanks 
(iilluenl rind effluent 

X X 






X 

X 




■> 

Trickling Filler influent & 
ci'iluan 

X 



X 



X 

X 

X 


X 

4. 

Activat'd sludge aeration lank 
influent A eflluc.ni 







X 

X 

X 

X 


f), 

Above lank contents 


X X 










(;i. 

Effluent of Secondary sen ling 
lank 

X X 




X 


X 

X 

X 


X 

7. 

Influent & efflueni of septic 
tanks Unholf tanks 
ciailgcstcrs 

XXX 






X 

X 




8. 

Above tank contents 




X 

X 

X 






9. 

Digester contents 




.X 

X 

X 






10. 

Primary sludge 












! !. 

Secondary settled sludge 












12. 

Digested sludge 




X 

X 

X 






13. 

Sludge digester supernatant 

X X 



X 

X 


X 

X 



X 

14. 

Stabilisation ponds influent & 
effluent 

X 


X 




X 

v 

X 



15. 

Above pond contents 




X 

X 




X 

X 
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APPENDEX 24.2 (Contd...; 


TESTS RECOMMENDED TO BE CARRIED OUT ON UNO'S OF SEWAGE TREATMENT PLANTS 


Treatment Stage,'Unit 


-fi*T,3rvi«ai Musts Prmsptvates Heavy Toxic 

M»Ws Sue stant: as. 


SdW« 

I’M 


WK Ccbk 


&av*y 


Goi!W ' Maoaxpfc Mwjftjias Q»yg«r, fii-gaiCeS Olheraa; 

'* ,c &arainatian Stow* Rate Uptake Concenkatien leafed 

TsA'tjrg fot Hot a 

<?■ sfej-dag &ftmsia 


2& 


26 


29 


1. Raw Sewage 

2. Primary Sedimentation Tanks 
influent and effluent 


•S Trickling Filler influent ft 
effluent 

4 Activated sludge aeration tank 
In linen i ft effluent 

S. Atx>vc lank contents 

<> Effltteni ofSecondary settling 

tank 

7 Influent ft effluent of septic 
tanks luihoff tanks 
elaiigesters 

8. Above tank contents 

9. Digester contents 

10 Primary sludge 

11 Secondary settled sludge 

12. Digested sludge 

13. Sludge digester supernatant 

14 Stabilisation ponds influent ft 
effluent 


I MON cn Mtgorms 
j i or etfluani 

| iJ/tfy 


X 


X X 


X X 

X 

X 

x X X 


X X 

X X 

X X 


15. Above i lotiil contents 


OTHER TESTS 


s trero Ssr-Sc ? auks. int-xg Tarsc. etc 


skstrwrvstieo fcf Ova Cysts 


Compfate Gas Aoaiytss 
Ctttoiine (RKifcsi 
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